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D - B - A . - F - T  
(Subject to correction 2nd revision) 

WAR LUBERW,S REPOEZW 

UNITEX) STATES DEPrnBifEKt! OF TNE IETZEIOR - BUREAU OF MINES 

PROPOSED COAL MINING 
Point Barrow Area, Northern Alaska 

During the winter of 1942-43 an acute shortage of fuel  was 

experienced by the native poptitation a t  Barrow, Alaska, A s  an indirect 

result of 2 years of exceptionally poor whale and walrms hunting the 

natives were l e f t  little t b L e  to  obtain supplies of drift wood, local 

coal, and Upitch" (petroleum residue), The shortage became so severe 

during the spring months of 1943 as t o  create a serious problem of 

survival f o r  many native families. 

T h i s  unfortunate situation was brought to the attention of 

Governor Ernest Gruening in May 1943 while on an inspection trip along 

the west Arctic coast, Through Govemr Gruen2ngrs efforts a Bureau of 

Mines engineer made a t r i p  t o  Barrow l a t e  t h a t  month t o  investigate 

reported local  coal occurrences which might be uti l ized t o  allev%ate the 

* 
T h i s  war minerals report  has been prepared for  the engineers and con- 
s d t a n t s  of the Bureau of Pdlnes for thei r  technical review and criticism, 
and t o  keep them informed of the progress of the Bureau of Mines war 
minerals program, ft is  not t o  be made available t o  others, as the data 
are subject t o  correction and revision. The fhKL report, when issued, 
will be distributed on a limited basis t o  off icfals  of the Federal war 

. agencies, the owners or  operators of t h e  properties described therein, 
and t o  cex%ain others with specific concern in the production of minerals 
v i t a l  to t h e  proseaution of the war. 



fuel shortage, P r i o r  t o  t h i s  investigation it was understood t h a t  

several minable deposits of coal were located along the  coast near 

enough t o  Barrow so t ha t  the  natives, with proper training, could mine 

and t rmspor t  the  coal with t h e i r  small boats, 

The Bureau of Mnes exambation determined t h a t  the above program 

was not feasible f o r  2 reasons: (1) lack of suitable coa l  deposits along 

the  coast close t o  Barrow, (2) the  peculiar idiosyncrasies and natural 

necessit ies of the Arctic slope Eskimos precluded an operation depending 

upon la.rge scale native labor during the  short open-wzter whaling season, 

The investigation disclosed 3 occurrences of coal, 60 t o  80 miles 

from Barrow, which can be readily mined by hydraulic stripping and open 

p i t  mining methods. Trmsportation of the  coal. c o d d  best be accomplished 

by t rac tors  a d  sleighs during the winter months, The Bureau of Mines has 

suggested a mining program and agreed t o  fumLsh an engkeer t o  the 

Office of Indian Affairs f o r  the  f i r s t  season's operation. The progrsrn 

enta i l s  mining and transporting 1,500 tons of coal each yeas at an 

estiroated cost of $13.50 a ton. The capi tal  investment fo r  equipment and 

freight, plus the first season's operating expenses i s  chargeable t o  

the  coal mining program, estimated t o  be $65,000. The off ice of Indian 

Affairs can save this amount i n  a 6 year period by using loce l  coal  in 

the  Government h0spikg.l and school i n  place of coal and fuel  o i l  

purchased i n  the United States. 

I n  conjunction with the  actual coal mining operation t o  a l lay  the  

fuel shortage a t  Barrow, the  Bureau of Mbes engineer would be able 

t o  drill and sample various c o d  beds in the  area, also obtaining 

pertinent infomation on the underlying structure. The d r i l l i n g  could 



be carried on from April t o  l a t e  June and from Septembe~ t o  the middle 

of November, without interfer ing with the progress of the  coal project. 

The program herein proposed wi l l  not only be of immediate con- 

c re te  assistance t o  the  Barrow Eskimo population, but it will be a s tep 

forward in solving the  problem of how and when the  apparently unlimited 

m5neral resources of Arctic Alaska can be commercially uti l ized. 

The cost t o  the  Bureau of Mines f o r  the  proposed program, which 

includes engineering supervision on the coal mining project a s  w e l l  a,s 

additional explora toq  chush-drilling in the Point Barrow area, i s  

Following the  i n i t i a l  investigation by the Bureau of Mines 

engineer, recommendations were submitted June 8, 1943, br ief ly  o u t M g  

a proposed mining and transportation program, essent ial ly  ident ica l  t o  

the  one elaborated upon in this report, Through lack of time and avail- 

able appropriation, the proposals were not carried out in  t h e i r  entirety. 

Consequently, i n  an ef for t  t o  a l lev ia te  the c r i t i c a l  fuel shortage, certain 

items of equipment, being the only ones available, were has t i ly  procured 

and shipped on the  one boat a year t o  Barrow. 

During the past  vdnter a limited mount of underground mining a t  

the  Meade River deposit was attempted; the sacked coal t o  be freighted 

to .  Barrow by. t r ac to r  and llgo-derilsn. T h i s  present operation is 

described at length i n  this report  but in no manner supersedes or  alters 

the progrm as herein proposed. 

1 ~tefansson,_/ and other Arctic explorers, have ~ d t t e n  interest-  

ing histories of the  early day natives and living conat ions  on the  

L/ Vi lhjahur  Stefansson, Edy Life Among the Eskimo, New Pork, 1913. 



, .. l 

north Arctic coast. M n g  t h e  early days of the whaling industxy 

dong the  Arctic coast the  Xskimo population was spread out quite 

rrPlifomly f rom Point Barrow eas t  t o  Herschel Island. Small settlements 

made up of  from 5 t o  10 families inhabited various d i s t r ec t s  such as 

Dease Inlet, the Colville River delta, Beachy Point, Barter Island, and 

other points along t he  north Arctic coast. In  addition, the  inland 

Eskimos w e r e  numerous on every large river flowing north i n t o  the  Arctic, 

This condition was ideal f o r  the natives from the standpoint of 

livelihood as no part icular  area was thus over-hunted o r  over-fished. 

The barren-ground oafibou were scattered in thousands north of the 

Brooks Ilange from t h e  international boundary t o  the west Arctic coast. 

Fish and game b i ~ d s  were abundant and the  Eskinos had l i t t l e  d i f f icu l ty  

in obtaining t h e  food and clot&ng necessary f o r  eds tsaee .  The coast 

natives, thus  sp~ead  out, were a lso  able t o  obtain suff ic ient  d r i f t  

mod, found St abundance from the  Mackenzie de l ta  t o  Po in t  Barrow, t o  

keep the i r  small sod huts ecmfortablyr warn. Inland the  natives gathered 

willows f o r  fue l  and also bWed c o a l  which i s  found outcropping along 

the banks of almost every large river on the  Arctic slope. 

Ei th  the coming of the white man t h e  natives obtained guns and 

ammunition and it was not many years before they, ka-g little knowledge 
\ 

or inherent desire f o r  conservation, drove the caribou out of t h e  country. 

While t h i s  change was t rmsp i r ing  Govement hospitals, schools, and 

.missionary activities were gradually making their appearaace i n  the  l a rge r  

communities such as Barrow, Point Lay, Herschel I s l a d ,  and Aklavrtc on 

the Mackenzie River. The diminution of game combined with the  natural 



interest in the advantages offered by civiUzat ion had a tendency t o  

congregate the natives a t  Barrow and these other toms.  Many families ~ went east  i n t o  the  Mackenzie de l ta  country i n  Canada where the  fishing 
I 

was be t t e r  and the  c l i m t e  l e s s  severe, 

Thus in 1910 the  population in the area between Point Barrow and 

Demarcation Point ( the  lust Ueridian) probably reached an all time 1 ow; 

the  census taker counting only 65 Eskimos of a l l  age5.g Since 1910 the  

s i tuat ion has changed very l i t t l e ;  the natives staying i n  the  populated 

communities ahere they are experiencing increasing difficulties in 

obtaining food and fuel ,  

$he immediate area around a n ~ r  part icular  c~rmnunity c2.n supply 

only a l imited amount of food, clothing and fuel. The Esldt9os are  

equipped t o  range f o r  these necessi t ies  only within a certain radius of 

the community. When the popula%ion becomes too large, the  r e s t r i c t ed  

area f a i l s  t o  supply suff ic ient  food and fue l  f o r  the inhabitants mcl they 

L a re  forced t o  augnent the local supply with food and fuel brought by boat 

from the  United States. Because of very high freight  charges t h e  produce 

shipped from the  south i s  extremely costly and it is  d i f f i c u l t  f o r  the 

average native, who has l i t t l e  o r  no opportunity t o  earn money, t o  bup 
quantity 

any/of these supplies. 

In ordinary years the  Eskimos a t  Barrow are fortunate enough t o  

kill 2 or  3 whales each season, i n  which event the  community not only 

has a sufficiency of meat, but also t he  sale of the whale bone gives them 

purchasing power t c  buy additional food and fuel. The whales are usually 

obtained i n  the spring o r  fall as they migrate past Point Barrow, and the  

2&rnest de K, Leffingwell, The Canning Eiver Region, Northern Alaska: 
Department of the Inter ior ,  Geological Survey Professional Paper 109, 
1919, P* 67 



natives, i f  successful i n  procwing a supply of this meat, are then free 

t o  r u s t l e  f o r  d r i f t  wood, coal, o r  other fuel during the  short open-wager 

season. If unsuccessful i n  obta inhg wha les ,  the  natives a re  then forced 

t o  hunt f o r  wsJ_nls, ugruk (bearded-seal), o r  other sources of meat and fish 

during the  open-water period, thus, it Basically i s  simply a question of  

the l e s se r  of two evils,  and they are more interested in keeping t h e i r  

stomachs f u l l  than in  keeping warn. 

Within the  l a s t  few years there has been a s l igh t  but noticeable trend 

among the  natives t o  revert  t o  theiP former method of living. While on a. 

petroleum reconnaissance t r i p  on the Arctie slope during August and Septem- 

ber of 1943, the  writer had an opportunity t o d s i t  t h e  various l o c a l i t i e s  

inhabited by families of natives, and kept a record of the number of people 

at each place, A to ta l  of 113 Eskimos of dl ages were counted i n  12  

separate loca l i t i e s ;  this number being spread fromPoiPlt Barrow t o  Demarc- 

a t ion Point. The countqy included represents an area of approximately 

100,000 square miles. It i s  an interest ing fact t h a t  a l l  of these natives, 

l i v ing  away from Barrow and. other populated commu~ities, were apparently 

well fed and healthy. The caribou are again ranging the  Arctic slope i n  

appreciable numbers and the  r ivers  and lakes a re  stocked with an abundance 

of f i sh .  

The condition existing dmg t h e  spring of 19&3 a t  Barrow, which 

resulted in t he  investigation by t h e  Bureau of Mines of the c o d  occurrences 

in the  Barrovr area, was  an indirect  result sf 2 years of poor whaling. The 

poor hunting luck, which still remained acute, has prevented the  natives 



from spending the necessav time t o  obtain supplies of fuel. 

The Bureau of M5nes engineer 9 l e f t  Fairbanks M a y  27, 1943 and 

retmed June 4. A second coal exarnfnation in t h e  Barrow area pias made in 

conjunction with a petroleum reconnaissance expedition during September of 

1943 by the sane engineer, Certah deposits which during the spring exam- 

ination had been covered by Egh water and snows were investigated at this 

tine. 

LOCATION AND ACCiESSIBlLITY 

The area pertinent t o  this report, with boundaries l imi ted  by feasible 

freighting distances from Barrow, extends east from Hainwright on the west 

- Arctic coast at longitude 160° west to M t h  Bay at  longitude 15@' west. 

The area encompassed by these neridians, and extending south from Point 

Bayrow t o  latftude 70' north, contains about 10,000 square miles, the entire 

portion of which i s  the flat terrain of the Arctic coastal plain, A map of 

the Point Barrow area i s  shown i n  figure 1. 

100 regular scheduled mods of transportatio? ;into the area i s  maintained 

and the only means of communication is the A m y  S i g d  Corp radio station 

at  Barrow. For the l a s t  f e w  years, OF since the eq i r a t i on  of the whaling 

industry, only one boat a year arrives at Barrow, usually during the\ early 

part of Septmber. The Wien Alsske Airlines of Fairbanks and Home, maintains 

an unscheduled plane service t o  Barrow, averaging about one t r i p  a month. 

Any air transportation along the mast east from Barrow o r  inland on the 

Arutic slope must be on a oharter basis. 

The opening of navigation along the Arotic coast generally occurs during 





the l a s t  of July and it i s  no t  safe f o r  a ship t o  remain in  the Point 

Barrow vic in i ty  after the f i r s t  of September, 

In general, east-west travel inland on the Arctic slope i s  d i f f i cu l t  

daring the  summer and f a l l  raonths. Numerous large, north-flowing streams 

segment the en t i r e  Arctic plain and form a hazard Bvhich p r e v e ~ t s  any exten- 

sive t r i p s  on foot, except near the  Alpine province where the  streams are 

smaU. No timber i s  available for  r a f t s  o r  f o r  fuel. North-south travel,  

on t h e  other hand, can be easily accomplished by u t i l i z ing  canoes and f o U o ~ ~ -  

ing  the  rivers. I n  addition t o  t h e  d i f f icu l ty  caused by rivers, travel on 

foot i s  made slow and tedious by the  mrshy condition of the tundra, and 

because of the  many large lakes which in some places form an impassible 

maze, Travel along the  eas t  coast m y  be safely done in small boats during 

t h e  months of August and September while the ice pack i s  away from t h e  shore, 

Sufficient protection. i s  afforded by offshore reefs  t o  pepmit tra.veP even 

by canoe, providing close watch i s  kept f o r  storms. 

Transportation by dog team, snovmobile or  t rac tor  i s  feasible  fran 

November t o  early in June. A i r  t r sve l  has proven i t s  value i n  Alaska, In 

northern Alaska, particularly, airplanes provide the ~ ! o s t  pract ical  traas- 

Flying conditions are  best during Earth, Appil, May and June, and some- 

times during October. However, tbe coast i s  generally foggy and clear days 

are exceptional, Gasoline and o i l  f o r  the  planes i s  a problen, and gasoline 

caches must be established throughout the area before m y  exLensive f l y i ng  

program is  star ted,  A t  present Barrow i s  the  only place on the  north Arctic 

coast where aviation gasoline i s  arrailable. 
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Freight on supplies shipped by steamer t o  Barrow from the  United 

States  amounts t o  about $50 a ton, Air freight on supplies, flown on 
to $2,000 

charter bas is  from Fairbanks t o  Barrow, would mount t o  from $1,20O/a ton, 

depending upon the  size of plane used, Passenger fare from Nome OP Fair- 

banks t o  Barrow is $300 a round trip. 

PrnSICAL FE;ATURFS AND CLDUTEA 

Topographically, t he  Arctic slope is divided i n t o  3 separate provinces, 

Although these main divtsions grade in to  each other, t he  general l i n e  of 

demarcation can be fairly w e l l  established. The different provinces trend 

east  and west, paralleling t he  general l i n e  of the Arctic coast and of the 

Brooks range. The most northern, t he  Arctic coastal plain province, which 

included t he  area cove~ed by this report, i s  a gently sloping pl& extend- 

ing along the  coast, the southern boundary being approximately coincSdent 

with the  seventieth parallel. The next division is t h e  Arctic plateau pro- 

vince, It exbends south t o  the Brooks Range and in places comes vdthin 

about 15  miles of the  Arctic coast. Ground elevations range from only a 

few feet above sea Fevel near the coastal  plain t o  about 3,500 fee t  neap 

the  Alpine province. The most southerly province i s  the mountainous high- 

land called the Brooks Range. Th%s province is  about 150 miles wide and 

separates t he  Arctic slope from central  Alaska. It extends from the west 

Arctlc Ocean t o  t h e  Canadian boundary. The altitude of the peaks probably 

average between 6,000 and 7,000 feet, although a few are as high as 9,000 

feet. Several. Low passes, running generd3.y north and south, such a s  t h e  

Chandler and haktuvuk passes, permit easy traverse through the Brooks 

Range. -- 
k/ Norman Wbley, Jr., and Henry R. Joesting, Report of ~nvest i~at ion? 

petroleum Seepages, Arctic Slope Area, Alaska; Department of the  Interior, 
Bureau of Mines report, 1943. 
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The Arctic slope climate i s  severe, based on temperate zone standards. 

Temperatures a,re prevailingly low; from December t o  Harch t h e  m e a n  temper- 

a t w e  is  -15' t o  -20' F., while during the  smer months from May t o  Sep- 

tember it i s  f r o m  20' t o  40' F. Temperatures comon2y drop t o  -50' F. i n  

the %inter and t o  26' F. i n  July and August. 

Precipitation i n  the Arctic slope area i s  veleg low, seldom averaging 

more than 5 or 6 inches annUy, Along t h e  coast the  snow fa l l  i s  light 

while i n  the  mountains it i s  somevthat h e a e e r  a d  3 o r  4 f e e t  of snow usually 

accumulates during the  winter, 

Probably the  greatest handicap t o  outside work i s  the constavlt driving 

wind which never seems t o  subside. Velocities of 100 miles an hour have 

been recorded a t  Barrow, wi th  yearly averages as high as  14 miles an hour, 

Hourly averages during heavy blows axe commonly as high as 60 t o  170 miles 

an how. Foggy weather i s  the rrzle rather than t h e  exception. This condi- 

tion seriously handicaps air transportation. The frequent fogs, especially 

along the  coastal plain, combined ~ 5 t h  sub-freezing tempera.tures are f lying 

conditions which invari~bly cause ic ing  of the plane, a hazard even t o  loca l  

Although clima,tic conditions a re  unfavorable, it i s  ent irely gossibfe 

f o r  people properly dressed t o  attend t o  t h e i r  regular duties, and only  

during the worst blizzards i s  travel impossible. 

LABOR AND LIVIHG C O ~ I T I O ~ S  

The native population a t  Barrow constitutes the  only source of labor jn 

the Point Barrow d i s t r i c t .  Although the  natives at Barrow and inmediate 

vicini ty probably number from 4W t o  500, very f e w  of these are available 

at  any one time because of tbeir  hunting act ivi t ies .  A s  previously dis- 

cussed, food i s  the  Eskimost prLr,te concern, the procuring of which occupies 
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t he  la rges t  par t  of his time, 

There are no l i v ing  accommodations a t  Barrow other than those kindly 

offered by the f e w  loca l  white families ~JI their homes, o r  i n  the Govern- 

ment hospital, Thereare  no restaurants o r  s tores  ahere food can be pur- 

chased, other than a t  the  native cooperative store which carr ies  a limited 

supply of such essent ials  as flour, sugar, salt, and dried fruits, The 

wMte residents and the  more prosperous natives btzy yearly supplies of 

food stuffs from the  United States, this material arriving on the one boat 

a year. 

The advent of the white man has, i n  reality, resulted i n  less favor- 
t 

able l iving conditions for the Eskimo, The dwellings originally used i n  

the  Point  Barrow area, consisted of wooden frames covered with a thick 

blanket of sod which insulated the houses so completely t h a t  they were 

entirely cold-proof, The entrances, slways open, were long, narrow alley- 

ways, constructed i n  the same manner as the  main building, For ventilation, 

an open hole i n  the  roof permitted a current of air to circulate  a t  all 

times, These dwellings could be kept from 60 t o  90 degrees F. thoughout 

t h e  coldest winter by burning 2 o r  3 sea l  oil lamps, 

The appearance of the white man's coramodious frame buildings, even 

though ill-aclapted t o  the Arctic, changed the  natives ideas and they began 
. 

buildizlg the best imitations they could of thgrdwelling of the  foreigners; 

unfortunately without the costly thick cork and celotex inner walls the  

white man could afford. The new flimsy frame structures admitted t h e  cold 

so readily that  the  sea l  oil laraps no longer sufficed, and even iron stoves 

i n  which drift wood and coal  could be burned were not adequate t o  keep the  

dwelllings comfortable, 

Drif t  vsood, which u n t i l  40 years ago had been abundant in seemingly 



inexhaustible quantities along the Arctic coast, soon disappeared and i s  

now practically non-existeat i.n the  Point Barrsi.~. vicin5ty. A s  a result sf 

the lack of fuel, ventilation has been necessarily curbailed mtiL the 

present Eskimo house is t ightly sealed againat fresh air, 

Now instead of t h e  fomer comfortable, well-ventila,ted, frme md sod 

houses, the natives live i n  overcrowded, frost-coated, unveitilsted frme 

buildings are undoubtedly responsibZe for the  increased death sate due 

t o  ptilmonary and respiratory infections and other diseases that breed in 

filth and forzl air. 

I n  generbal, t h e  clothes usec! throughout c=entt.d PSaska can be safely 

worn during t'rte smner months on t h e  Arctic elope. The acldl-t;ion of a hemy 

cloth parka is  advisable Lo serve as a wind break, Shoepacks o r  native 

vaaterproof boots and heavy underwear are necessary. During t h e  winter ~omths 

it is advisable t o  wear the  usual native clothes; that ia, fur inside against 

the skin, with a separate garment with the fur ou6side and fur cap a ~ d  boots, 

A well built t e n t  5 s  advisable t o  have throughout the s m e r  as e protection 

from t h e  wind, but d d n g  t h e  winter the  traveler should carny the xateriils 

t o  construct an Eskimo tent,  consisting of a framework of about 20 l igh t ,  

curved wi.llow sticks lashed inko a herrlisphericd form and covered ~ ~ 6 t h  2 thick- 

nesses of light clo%h, t h e  margins of rchicfi are packed veiLCh snow. The 101'5 

rounded form, double lashed, enables t h f s  tent fo udtkstand the most ~ o l e n t  

~ n d ;  the 2 thicknesses of cloth with the enclosed air space resulting in 

excellent i n s d a t i o n .  Any stanciasd cold- ueatker sleeping bag is sufficient 

fo r  summer use. The native-made reindeer or  caribou bags are needed dlming 

the ranter months. 

For f ie ld  tr$ps and f o r  camp use t h e  qlrality of t he  food purchased 

should be the be& obtainable and condensed a s  much as possible; not seqpir- 



ing a great amount of  preparing and cooking. The field r a t i o n s  t tOi  and 

the Tfountidnn ca.tions, put up for  the United States A m y  are e m e l l e n t  for 

this type of vork. Game, other than ducks end fish,  is scarce and a f i e ld  

party should not plan on @living off t h e  countngrU even i n  a s d 1  degree, 

Hovfever, i n  t h e  Arctic plateau cotultrg there are quite a number of caribou, 

and moose are found along the upper Colvil le frm the Anektuvuk to the KiUik 

Rivers, Ivbuntain sheep are p lent i fu l  i n  the Alpine province, Berries ira 

general are scarce, although in the fa-11 v 6 l d  cranberries are abundant th~ough- 

cut the Golville River valley, 

The fuel situation is always a problem, Abong the coastline, other than 

in the v i o h i t y  of Point Barrow, sufficient drift wood c m  be obtained for  most 

purposes, However, f ~ o m  the c o a s t  W a n d  for a distance of' 3 t o  70 miles 

t h e r e  i s  no suitable fuel to be found unless camp is made in the vicinity 0% a 

c o d  outcrop, On the Arctic coastal pla2.n the wi.lloius &re as small as a pencfl, 

do not grow much hagher than 12 inches and are very scarce, A type of small, 

yellow moss can usually be gathered, and di3-igen.t search for asl hour or so ~Al.3. 

generally reward the t~aveler ~ & t h  a sufficient momt t o  pile around his coffee 

tam. pot so that the water dl1 at least get v* 

Large willows, as high as 1 5  feet, are found along the  upper Golv'%Lle, 

and along the smaller streams throughout the plateau country. Numerous coal  

seams outcrop along the river banks in the plateau area, and any permanent 

camp should be established nezr one of these  deposits so that  the c o d  can be 

used for  fuel. However, in this country the f i e l d  equipment for my party 

should include a sm8J.L gas stove o r  primus burner. 

The present native wage scale: a% Barrow, established by t h e  Govement 

agencies, is about $5.00 a day. However, maqy of the Barrow and wesC coast 

Eskimos have gone t o  other parts of Alaska and are now working on w a r  jobs at 



much higher wages, so it my be necessary after the war t o  adjust the  Barrow 

wage scale t o  conform to other p a d s  of Alaska. The price of food is excep- 

%fondly high, averaging about100 percent hfgher in cost a t  Barrow than in 

the Meed States, 

Coal oucurrences i n  northwestern Alaska which are found within the  area 

covered in this repor t  have been described by Smith m d  hIest5.e. 9 
, < I  I -  

ttAbong the coast between t h e  Utukok and K u k  &vers c o a l  is 
esposed in t h e  bluffs southviest of Kilitnantavi. Numerous coal 
beds were seen at intervals along t h e  Kuk River md its trE'uu- 
taries, the Kaolak and Avalik Eiivers. Several. beds of coal were 
recognized on the  Kukroak River and a t  nearby points on Peard 
Bay betpreen Wainvmight and Barrow* Coal beds were also recogniz- 
ed a t  er number of places on the  Msade River as f8.r upstream a s  
was reaxhed by the Pejge party in 1923. On the Ikpikpuk River 
coal beds were seen a t  many places upstream from the Price Biver 
and also up i ts  tributary, t he  Kigalik  rive^, and coa l  f l o a t  
rras found on t h e  bars onMaybe Creek i n  such quantity as to sug- 
gest t h a t  coa l  beds probeably occur in that va l ley  alsa.It 

The same report specifically describes the  c o d  occurrences i n  the 
yb,7. 
Wainwright, Pea.rd Bay, Xeade Rives, and %kpj.kpk regions and should be con- 

s u l t e d  for detailed infomition on the deposits. 

Information concerning the geo log  of northern Alaska i s  contained in 

several pubfications of t h e  Federal Geological Survey, These have been 

freely dra,rm on fn preparing this s-. Somewhat less than half of northern 

Alaska has been covered by reconnaissa;nce mebhods, iYir which areal geologic 

mapping was necessarily the  p rhary  Concerne Except in a general way, therefore, 

l i t t l e  stratigraphic and s t ruc tura l  information fs available. 
--- - 
5/ Philip S. Smith thd Jd B. Mertie, Jr., Geology and lLineral Resources of 

Rlosthwestern Alaska, Department of the  Interior, Geological Survey, B f l e t i n  
815; 1930, p- 2970 

Idork cited i n  footnote 2, page 5 and footnote 5. Reference t o  earlier work 
are given in these publications. 



The oldest, most highly indurated and stmct1~~allycomplex rocks are 

found i n  the Brooks Bange, and they become progressively younger, less in- 

dilrated and structurally simpler t o  the north Ln tke Arctic plateau and 

Arctic c o a s t a l  plain. In general t'ne fornations dip north and thus progress- 

ively younger rocks are exposed north frw the Brooks Range. 

I n  the Brooks h g e  t h e  rocks are pre-CLmbrian o r  early Paleozoic t o  

Jurassic and are for the most par t  metmorphosed and eompledy folded . a d  

faulted. In the Arctic plateau the rocks are mainly Cretaceous and are Ln 

general moderately well indurated. To the scuth near the mountains t h e  rocks 

are close-folded armd considerably faulted W-Mle farther north the structure 

becomes simpler and the rocks dip  gently north, with occasional reversals in 

dip to form broad, bpen folds. In the Arctic c o a s t a l  plain, Yne area under 

consideration i n  this report, the  socks are upper Gret?.ceous, Tertiary, eyld 

Quatmqg. According t o  t h e  relatively f e w  exposures, the  upper Cretaceous amd 

Tertiary rocks in the coastal plein are poorly c~nsol idz ted  and i n  general dip 

north 5-t a low angle. The Quaternary formati ons ~iMck? form the surface cover 

are unconsolidated a,nd flak-lyfng, 

Upper Cretaceous rocks outcrop in a v&de belt alorig t h e  northern part. of 

the Arctic plateau and i n  t h e  ad jobing  southem par t  of the  coastal  plain and 

probzbly underlie the unconsolidated coa,stal plain deposits a% shallow depths. 

They D e  also found along the  Arctic C O Z S ~  21 Peard Bay, s o u t h ~ ~ e s t  of  Barrows 

Tbeg have not been recognized east of the C o l v i l l e  River, b u t  it i s  possible 

t ha t  closer correlation w i l l  prove t h a t  uppel. Cretaceous rocks exist here also,  

Pihere it has been recognized, the fornation 2s dioroinantly shale and sancis-tone 

of both marine and terrigenous origin. Coal and carbonaceous shale i s  found 1's 

the terx-fgenous members. Because they contain abuncim-t carbonaceous ~ ~ a t e ~ i a l  

these  rocks a re  a l so  considered t o  beal i I rely source of petrolem, However, 



nothing d e f t n i t e  is k n o ~ n  concerni.ng the existeoce or stratigraphic 

position of source horizons or of horizons suitable for  the accmdation 

of petroleum. No complete measmer~ents of t h e  thiclaess of the  upper 

Cretaceous formations are available, but estimates place it at  between 

10,000 and 15,000 feet. A nmber of bpoad, opec m'ticl2nes have been 

observed where the formatjon i s  e.xpossd i n  river valleys in the pl.a.teau 

region. 

Tertiary deposits are fomd near the mouth of the C o l v i l l e  River and 

in t he  Canning River region t o  the east, In the former area they ase flat- 

lying, gray, calcareous silts md f ine  sands, with a thiclmess of about 100 

feet, mkile in the Canning River region they  are mainly s o f t  shale dipsing 

nor theas t  a, t  f e r l y  steep angxes 76th  a thickness of 200 feet o r  mose. Tertiary 

rocks nay also underlie the unconsolidated surface deposi ts  in pasts of the 

coastal plain. 

Covering most 02' the coa,stal. plain are relatilre1-y' tbin, sha2low-~~~ater, 

marine sands, and silts of Pleistocene age, These deposits  are modified 

locally by rivers. Pleistocene msrair?a.l deposits left by r e t ~ e a t i n g  glaciers 

are found i n  parts of t h e  plateau region, eapeci~lly in the larger valleys. 

OCCUREENCB OF LIEPOSITS 

Ueade River Occurrences 

On May 29, 1943, a t r i p  by plane was ?lade from. Ea~rovf t o  the  Meade River. 

It was f o w d  t h a t  t h e  coal seam, located approxhately 10 miles south of .the 

"big bendn, reported by the natives t o  be the  largest along t h a t  part  of the 

Mea,de River, was under high water, Thts proved to be .1;me, also of t h e  coal  

bed located a t  the librig bendH. Upon continwlg south, a dis lance o f  apyroe- 

,:J mately 25 miles above the Itbig bend", a c o a l  bed was found exposed in t h e  

.' 1 r 

i - r5ver bank above the water level. The location of this c o d  deposit is ahonn 



on figure b by the  lett,es "€3". A section through the expolsed ma3 is shown 

in figure 2, 

The full th5ckness of t h e  b e 6  was not determined because of Zrozen 

ground, but in 2 cuts, 35 feet apart, exci?-da.ted into the coal bed, the ex- 

posed thickness was'40 inches.. The length of t h e  c o d  bed along t h e  s t r ike  

could not b e  determined becaxse the bank had been badly sloughed. and the  

muck subsequently frozen. The tern n~uckn as used in Alaska refers to decayed 

orga,nic matter, s i l t  and cia-y. T h i s  coal bed strikes eest-west and dips  f r o n  

6 to 9 degrees to the, south, Four samples, E l to E 4, fncZusive, were cut 

from the  2 exqmsures. For analysis refer to Table 1, 

\ On Septenber LO, 1943, a trip by plane was again ma,& to the %eade River, 
, L ,' 

\- No difficulty was experienced t M s  time by high water and t h e  coal  deposit 
t - 

10 miles south of t h e  "big bendn was exposed f o r  1,000 f e e t  i n  strike along q, > 

8. :;+ t he  river bank. This deposit is a p p r ~ ~ i a t o l y  70 miles south 15O west from 
3 , ,-I .+ 

iq <:5=a;: Barrow, and, is near an old Eskimo camp called Atkasuk. Although the river 
A? 

b a d  t ~ a s  badly sloughed, the natives had wrposed the coa l  in numerous places 

by sha l lo~v  excavations i n t o  the  bank. The location of this eoal occurrence is 

shown in figure I by the letter "AH* A section thPoug;h t h e  eqosed coal  is 

shown in f igwe 2, 

The actual thickness of the bed or beds was not determined, although 

a tki-chess o f  from 5 t o  10 feet  i s  apparent in severad p2a.ces. As illustrated 

in figure 2, the  loves t  ctaL near* the  water level wa,s still i n  so l id  cod,  v~Mle 

another excava,tion exposFng cleaa c o d  on the  bank directly above mfght indi- 

c a t e  a thfckness of over 10 feet. It could not be determined if t h e  exposures 

represented a sbgle  solid bed oi' coal or whether t h e  intervedng footage 

consisted of bone, shale, or intermixed cealy maherial. The beds s t r i k e  north 





I 

I 40° west and dip 3' to 70 north-easterly . A sample, w k e d  NO. 3, Table 1, 
I 

, was cut from a 5-foot verticzL face of frozen coal in one of t h e  deeper 

I excavations. 
I An Eskirno family has a s m e r  camp at this 1oca.tfon a,nd ha,ve mined 

several hundred sacks of coal rrhich will be .t;swsported to Barrow during the 

winter. 

I ) Occurrenee /,I 
A, I '/- 

[ [ l ,  , ~ ~ " F , ( j i ~ !  ,, , & ,  Q 
After examining t h e  Edeade Rtver coa l  deposit in Septedler, the t r i p  was 

,s l a? q+ 
continued by afr 60 miles tuesterly to Peard Bay %here -&he c o d  occurrence on 

the east shore of the bay  as s a q l e d .  T h i s  deposit is exposed fo r  1,2.W 

feet along a low bank and has a. strike of nor th  40' west, which corresponds 

.to the sh~se of the bay. The bed had been opened in nmeous pla,ces earlier 

in the fall by Eskimos who obtained 1,300 sacks of coal. which had been trans- 

ported by small boats to Barrow during the early part of September, The 

method used by the natives t o  mine the coal is to expose a. large number of 

faces which are allowed t o  thax a few inches, after which the thz~ied c o d  is 

picked down and sacked. By working a great number of faces in rotatictz, a 

large amount of coa l  nay be obtained in this manner. Seasonah high-water, 

snow, and ice slough the low bank, covering the  c o d  outcrop. 

The location of this coal deposit i s  indicated on figwe 2. by the letter 

W", A sketch map i l lus t rak ing  a plan and elevation is shown on f igwe 3,  

The deposit is located about $0 miles southwest d o n g  the coast from Barr~w. 

A few exposed faces show a thiclmess of more than 8 fee$ of cleasl c o d ,  

d t h  the base st411 unexposed. A study of the plan and elerra.tion flie~qs, 

shorn in figure 3, indicate a possible stratfgraphic tkiiokness of over 20 feet. 

A sample marked No. 4, Table I-, was cut from a bfoot vertical face of frozen 





coal., 

SWLXluG AND ABALYSIS 

BL1 samples were obtained by cutting shannels n o m 1  to the c o a l  bed, 

Care w a s  exercised a.% all times Lo obtain a clean sep~esenta,tive sample 

of the deposit. However, t h e  exigencies of Arctic slope tratrelforbacle hend- 

Zing the samples in the accepted mamanner, it being necessamy. in these par- 

ticular cases to use sample sacks instead of coal  cans, Aa the coal, beds 

were frozen, the coal contained a l a ~ g e  pepcentage of water in the fom of 

ice and some of t h i s  moisture evaporated enroute to the laboratory. On the 

other hand, t h e  samples as cut should be fairly representative of the entire 

bed as t h e  frozen condition protects the c o a l  from noranal vreathering. 

A description or" the samples with the analyois on Table 1 follorrs: a/ 

Description of Samples 
Smple Location 
No. 

E 3. Vertical channel cut L$3 5nehes long, 12 inches d d e ,  2 
inches deep, nomza,l to the bed, qn west side of prospecit 
cut in coal deposit 25 rr i les south of  t h e  "big bendw on 
the  Meade River, approzinately 8C) miles south of 3arroxr9 
Alaska, May 29, 3.9,!+3* Position "I3" in fkgu-e  1 m.d. 
f5gbwc 2. 

Same as li: 1, only channel was cuk on east side of excava- 
tion. 

Verticsl charnel cut 40 inches long, 12 iPlcIzes vdde, 2 
inches deep, normal t o  the  bed, on west side of prospect 
cut 35 feet west of above C u t e  Apparently same coal bed, 
May 29, 19430 

E 4 Same as E 3 on ly  channel was eraf, on east s ide  of excava.- 
%ion, 

E 7 Grab sa~ple collected front several sa,cks of coa l  stored 
at Barrow, Flasks, rumored t o  be taken f rom deposit 

---- 
1/ Mawi.ce L. Sharp, Chief  Coal Sampler and Analyst, The Alaska Railroad, 

Anchorage, Alaska, 



Descriution of S a v p ~ C m t  *,dci-- 
Sample 
No, Locatf on -- 

located at t h e  "big bend" on the Eisade Rfver, Bed r e p s ~ % -  
ed t o  be 5 f ee t  thick. This sample of c o d  somevirhat 
weathered as the  coal was orined durbg t h e  fall of 2.942. 

x 9 Sarapls obtained from the Point Lay school. teacher, Coal 
reported. mined frmi deposit 25 rdles up the  Kukpa,vmuk 
River south of Poin t  Lay. The bed i s  reported t o  be from 
10 t o  20 feet thick, 

I This sample of coal was cut from a 2-foot %-hick bed of 
clean c o d  which outcrops i n  a cut-bank on the north side 
of t h e  Golv5U.e River about, 15 miles below the rnouth of 
the K i l l i k  RSver. A 20-foot zone of coal Ls exposed, con- 
ta ining several 2 t o  +foot ribs of Mgh grade clean coal, 
the  rmeinder  being bone, shale, or  intea-rrjxed c o d y  
material, The coal appears to be of bitaufiinous grade. 
T M s  coal is reported by the Eskirnos as being t h e  best  
coal. along the CaLwiLle River. The coal s e m s  strike east 
and west and cEp 4 5 O  to the south. The vertical exposwe 
1s about 9 feet i n  height, along the outcrop, September 
1943 

Z Coal  sample: cut from a b w  grade sean 1 5  feet thick, foot- 
p i d 1  not exposed, on the nor th  bank of a, d l .  l e f t - lb ! t  
pup of the East Pork of the Kupa'cwrik River, i n  the  White 
1dounta.ks area. This region i s  located about 100 d e s  
ea.st of the lower section of the Coxrille River, Two 
exposures about 500 feet spar%. 

3 Meade a v e r  near "big bendPs. C o d  sample cut from plus 
10-foot bed, Sample describecl under En'eade Ei.ver occurrences, 
1,ocatSon is shown in f igure  1. by t h e  le t te r  "8". A section 
through the exposed coal 5s s h o ~ n  in f igure 2, September 10, 
1943- 

4 Peard Bay 80 miles south\~est of Barrow, Alaska. Sample 
described under Peard Bay occurrence, Loca,tion is shorn 
on figure 1 by t h e  letter nCn, A plan and. elevation is 
shown on figure 3. September 10, 1943. 







BSTi?.;;ATE;D COAL P8SE;RVES 

Xn the Point Barrow area few of t h e  known c o d  beds have been measured 

accurately, T h i s  i s  due i n  large part ,  not t o  t he   wen^^ of coal occurrences 

but rather  t o  the  la.clr of exposures and of time i n  which t o  thoroughly explore 

the separate deposits, The 3 occurrencec~described i n  this report are the 

only ones emmined, but there are numerous beds reported d o n g  the  Fheade 

a v e r  and others d o n g  the  coast between Barrow and Peard Bay. Houfever, 

these other known beds are m-al2 and are not suitable f o r  rrlining. A s  t he  

s t ructure i n  t h e  Point Barrow area ccnsis ts  of broad gentle folds, the coal 

beds adre fl-at-lying with 10%- dips, a condition unlikely t o  form outcrops 

except vihere modifTed by rivers. 

For tkds reason it i s  very likely tha t  numerous unexposed beds occur 

, i n  the area. It i s  quite evident t h a t  a d r i l l i n g  program would have an 

excellent opportunity of locating minable beds much nearer Barrow than the 

occurrences herein described. 

Table 2 sr?mmari.zed the probable dimensions of the 3 beds described: 

TABLE 2 

Estint ted C o d  Reserve@ 
Probable Average Prabable Strike Assumed Slope Cubic 

De~osit Thickness - Feet LenPth - Feet Length-Feet*% Feet 

4,650.000 - 186,000 tons of coal 
25 

- o r  enough coal t o  supply 
Barrow f o r  100 years. 

de All dimensions are estimated and should be ver if ied by chm-dr i l l ing .  * The slope length  detemiined by inclk-ation of beds with relat ion t o  
the  thickaess of the  overburden. 



In ordinary years when the Barrow Eskinos were fortunate enough 

t o  kill 2 o r  3 whales each season, everyone benefited as the i r  communistic 

society functioned i n  such s manner that  a l l  received a portion suf f ic ien t  

f o r  the i r  needs. 

Generally, i n  addition to  being able t o  gather an appreciable 

supply of d r i f t  rvood, the natives dug from 2,000 to  4,000 sacks of I , A /  

,L f. 
petroleum residue each pear from the o i l  seepages a t  Cape Simpson sfid 

transzorted t h i s  material to Barrow f o r  fuel. Although extremely aticky 

and disagreeable t o  handle, t h i s  material is  f a r  superior to  coal from 

the standpoint of bulk, weight, and heating quality. As an average, I 7, ,ll' 
1; ' 1 ,/-\ , 

about 1,000 sacks of local  c o d  were mined along the Meade River and Peard 

Bay, and t h i s  combined with the d r i f t  itrood, pitch {petrolem residue), 

and whale blubber, sufficed t o  keep the Barrow native population warm. 

However, when f o r  the first time i n  over 60 years the  Barrow 

Eskimos f a i l ed  to  obtain any whales during 1942 and 1943, the food 

s i tua t ion  became c r i t i c a l  and there m a  l i t t l e  time to gather fuel. Con- 

sequently, during the summer of 1943, only 600 sacks of pitch were brought 

in to  Barrow while 400 more, remaining sack& a t  Cape Simpson, could not 

be transported because of lack of boats and labor. I n  addition, 1,300 

sacks of coal were mined a t  Peard Bay and brought to  Barrow by small 

boats. This combined material, representing about 100 tona of fuel, is only 

a small portion of the mount needed t o  meet the emual  consmption a t  

Barrow. 

I n  a l e t t e r  written December 6,  1943, I&. Leon S. Vincent, Barrow 

school teacher and representative of 'the Off i c e  of Xndj.sn Affairs,  s t a t e s  : 



coal shortage i s  beginning t o  be f e l t  again t h i s  
fall ,  as i n  past years. C.A.A. wages have so increased the  
buying power of the people here that  the s m e r  supply of 
coal and pitch is  e l l  gone alreadyrn 

Immediately a f t e r  the i n i  t l a l  investigati  on of the c o d  resources 

of the Point Barrow vic in i ty  i n  May 1943 recomendationa were submitted 

June 8, br ie f ly  outl3.ninq a tentat ive mining and transportation program 

designed t o  supply Barrow with locs l  coal a t  moderate price.g/ 

me or ig ina l  plans were designed t o  bring re l ie f  t o  the native 

population by mid-winter of 1948-44, It was proposed to  transport by 

plane during June the necessary equipment t o  explore and s t r i p  the coal 

bed a t  the "big bendn on the EAeade fiiver. This material would consist  

of a small churn-drill, a pumping unit with s.ccessories for hydraulic 

stripping, and limited mounts of fue l  o i l ,  gasoline, and other supplies. 

The heavy freight ing equipment, which would be shipped on the 

one boat a year t o  Barrow, would consist of 2 new medium-heavy t r ac to r s  

wi th  dozers end hoists ,  6 heavy duty freighting sleighs,  a cork-lined 

wanigan, and f u e l  o i l  and miscellaneous supplies necessary fo r  an 

operation of t h i s  nature. Au endeavor was made t o  pat tern the proposed 

ogeration on an economically s table  basis  assuming tha t  the U,S.I.O. 

owned hospital and school would use loca l  coal, thus making a saving 

suf f ic ien t  t o  r e t i r e  the aap i t a l  investment i n  a 6-year period. Pt was 

es t imted  that an operation of t h i s  magnitude, which planned on mining 

and translporting 1,500 tons of coal e. year to Barrow, could be successfully 

maintained by sellins the coal a t  a pr ice of about $10.00 a ton i n  Barrow. 

Through an acute lack of time and available funds the prodosals, 

which were essent ial ly  the same as s e t  for th  i n  t h i s  report, were not 

Y N o m n  Ebbley, JT., Preliminary l e t t e r  report ,  "Paint Barrow Coal 
Investigationn, Bureau of Mines, June 8, 1943. 



s t r i c t l y  adherred to, It proved impossible t o  obtain cer tain items of 

equipment i n  the limited time allovred before the boat sailed f o r  Barrow. 

Consequently, as a l a s t  reeort ,  the equipment list was changed t o  conform 

with available material. The equipment shipped t o  Barrow is not adequate 

to  successfully carry out the progrm as outlined i n  t h e  report. A portion 

of t h i ~  equipment i s  worn out, a portion is the m o w  t;gpe f o r  the work 

contem,~lated, while other items essent ial  to the  success of a low  cost 

propam are ent i re ly  nissing. 

An inventory of the material landed a t  Barrow i n  September 1943 

1 7 Caterpillar t rac tor  with hydraulic-operated blade. 
Shows l i t t l e  wear and is apparently in excellent shape, 
No cab curtains, heater, or  hoist. 

1 RD 6 Caterpillar t rac tor  (3 cylinder job) very old and 
very badly worn i n  all parts. No cab, l igh ts ,  or hoist. 
Equipped with hydraulic blade. Track completely worn 
out  and adjustment en t i re ly  taken up, Starting engine 
clutch worn out, with second and reverse gears howling, 

1 D 4400 Caterpillar Diesel pumping uni t  on s t e e l  bed, 
10 x 8 DeLsval pump. Both new. 

1 Fydraulic giant with nozzle and 3 length6 of pipe. 

300 pounds of 3/4 inch chain, 

200 feet of used 3/4 inch cable. 

4 Go-devils. Bumerst shaped at  None and assembled a t  Bsrraw. 
Stee l  shoeing, well braced and bolted. 

Lumber and ~lnnking for  1 bunker a t  the Meade River aad 
1 a t  Barrow. 

Lumber and shiplap for  a garage a t  Barrow and a l i gh t  shel tes  
a t  the  Meade River. 

Plywood and Insulite for a m i g a n ,  Bobsled and stove donated 
by the Barrow Mission. 



6 each of driers picks, shovels, and mauls, 

4 Coal d r i l l e  with hand type braces. 

2000 pounds of dynamite, 40 percent, with primers, fuse and 
crimpers. 

300 Wums Diesel oi l .  

4 Drums Diesel lube o i l  (S.A.E. 10). 

2 Drums automotive lube o i l  (s.A.E. 10). 

2 Drums gear o i l  (s.A.E. 90). 

4 Small. drums r o l l e r  grease. 

A!Iiscellaneous na i l s  and building paper. 

The following items have already been purchased or assured: 

Replacement of track, ro l l e r s ,  sprockets f ~ r  6. 

Set of socket wrenches. 

2 Firepots. 

Lights and generator f o r  RD 6. 

I! l e t t e r  frora Mr. Vincent writ ten March 6, 1944, s t a t e s  i n  par t :  

*A dogteam has just returned f r o m  the Blleade, bringing 
word tha t  our first load (about 30 tons) w i l l  be ready for 

- us when we qet there. They report also that  the opening of 
the mine was R serious business. Frozen muck had s l i d  down 
over the coal-, and it had t o  be picked end shoveled away 
by hand before the actual  mining could be begun. Then, soon 
a f t e r  the vein was opened, the  ff rst severe winter blow 
drif ted tba t  bank of the Meade 30 feet  deep. It was necessay 
t o  tunnel nearly 200 feet out t o  the surface sf the  river,  

'nAt the present time, I have f i r e  men digging. !L!hey 
a re  pooling the i r  e f fo r t s  and doing w e l l .  They each average 
 bout 15 sacks .a day. The tunnel is 6 f e e t  high i n  sol id  coal  of 
good quality and the men are  i n  out of the  weather. Several more 
men are  planning t o  go t o  the mine immediately. 

*It was only y e ~ t e r d a y  tha t  the C,fi.A. finished thei r  pro- 
ject here. Bey  hnve kept the best of our men busy a l l  of t h i s  
time, and so much money has been i n  the v i l lage  t h e t  i t  was 
hard to  get  people t o  go inland. 



"Sleds, Pvanigan, and t ractor  are  ready f o r  the  t r ip .  
I am only awaiting the coming of Vien from Point Lay where 
he has been with our mil for over 30 days, Thanks t o  the 
cooperation of the  C,A.A. mechanic and the prompt and .accurate 
shipment of p a r t s  through I&, Rood's Nome office,  the t rac tors  
a r e  functioning without trouble. TJe do not expect my trouble 
from the D 7 which we w i l l  take in to  the Meade* 

"The fuel shortage is acute t h i s  winter, People have 
stayed i n  the v i l lage  i n  great  number to  work for  wages in- 
stead of scattering t o  trap. Long apelle of contrary winds 
have cloaed the leads s o  t h a t  no seals could be caught. Thanks 
t o  Dr. Sienfel t  we have been able  t o  purchase surplus coal from 
the hospi tal  for  s a l e  during this period when we are newly 
ready t o  deliver Meade coal, 

*It seems ent i rely feasible  now t o  haul enough coal t h i s  
spring to las t  the  vi l lage u n t i l  we a re  able t o  again haul 
this l a t e  fal l ,"  

From the above it would appear the fuel shortage can be 

alleviated, a t  l e a s t  f o r  the r e s t  of t h i s  season, However, the cost 

s ton landed a t  %~xorw w i l l  necessarily be high i f  underground mining 

methods are continued. 

With t he  present system of mining and with available trans- 

portation f a c i l i t i e s  it would be d i f f i c u l t  t o  supply Barrow with much 

over 300 to  680 tone of coal each winter, and t h i s  would be a t  a. 

relat ively high cost considering the capi ta l  investment, i n t e re s t  and 

amortization. 

The equipment now a t  Barrow I s  suff ic ient  i f  only enough coal 

is contemplated t o  take care 'of the native population, However, to  put 

the operation on a low-cost basis, it will be necessary t o  follow the 

proposals as outlined i n  the  i n i t i a l  and i n  th i s  coal report, convwting 

the hospital  an8 school t o  loca l  coal, thereby ra is ing  the consumption 

t o  a point where the project w i l l  be eoonomically stable. 

rnCIPOSNS AND B T l M l l r n  

Proposed Method of Mining 

The 3 coal occurrenoes described i n  t h i s  report  have phyaical 



1 

conditions i dee l  f o r  hydraulic s t r ipping and open-pit mining. In a11 

3 instances the  coal beds outcrop i n  a low bank, d ip  to~vs.rds the water, 

and have very l i t t l e  overburden. The overburden i s  comprised mainly 

of frozen muck, with l i t t l e  o r  no sendstone o r  sl8.te overlying the coal. 

Unless the beds esrperie~ce sudden local. reversals i n  dip, which i s  un- 

l ike ly ,  a l l  3 deposits would outcrop back i n  the tundra re la t ive ly  short  

distances f r o m  the  water. 

The shallow depth of frozen muck overburden, the  lack of a 

consolidated sandstone o r  slate hanging-wall, and the lack of avai lable  

timber i n  the  area, a l l  preclude an un8erground mining operation. The 

most logioalmining me th~d  would be t o  s t r i p  the  tundra vnth a bulldozer 

and then ~ l u i c e  off the frozen muck with water under pressure, leaving 

the coal exposed for  an open-pit operation, A pump and hydraulio Giant 

used during the months of June, July, and August would be the most effec- 

t i v e  medium of thawing and removing the frozen overburden. The coal once 

exposed t o  the a i r  should thaw rapidly. It may eventually prove advisable 

t o  s t r i p  a year ahead so that the coal w i l l  have suf f ic ien t  time t o  thaw. - 

It i s  quite l i ke ly  stock-pi ling can be accomplished with a bulldozer. A 

churn dr i l1 ,should be used t o  determine the best location fo r  s t r ipping 

operations. 

Other f ac to r s  favorable t o  the propoaed program are: the t e r r a i n  

i s  idea l  for winter t r a e t o r  and sled freighting,  being generally f lat  

and having many chains of lakes which could be used; the slope of t he  

ooal beds are such tha t  the overburden could be readily sluiced i n t o  

the r i v e r  or bay; the t r a e t o ~ s  and sleighs could be used t o  haul 

approximately 300 tons, of ice ,  which is used i n  Barrow for water purposes, 

from a lake about 3 n i l e s  away; the churn d r i l l  could be used t o  &ill 

for  a possible local water supply a t  Barrow, tiad t o  prospect fo r  coa l  



near Barrow where indacations i n  the f m  of c o a l  dust have been 

observed on the edgea of m a l l  lakes. The presence of' high water i n  

the  spring, which would cover the lower portions of the coal beds, 

would not i n  any manner in te r fere  with the mining program. 

Proposed Schedule of Operations 

As the element of time i a  very important t o  the ultimate success 

of the  project, it vmuld be necessary t o  transport the materiaf used 

i n  the i n i t i a l  tes t ing and the  remainder of the stripping equipmnt by 

p lme  from Fairbanks t o  the Meade River. A mall churn d r i l l  would. be 

used t o  obtain inforrn%tion re la t ive  t o  the thickness of the coal beds, 

the depth and cmpoaition of the overburden, as well as other pertinent 

information needed to  locate the most logical  place t o  s t r i p  fo r  a mining 

operation. 

1. The churn d r i l l ,  hydraulic pipe, and miscellaneous supplies 

necessary f o r  the stripping ogeration would be flown froa Fairbanks t o  

the location of the  coal deposit 10 miles south of the %i& bendn on the 

Meads River. This equipment must be disassembled s o  t h t  it w i l l  f i t  

i n to  a plane and should be landed a t  the Meade River by the lass of May 

, so that  a ski-plane can be used on one of the numerous nearby lakes. The 

pump, fuel, and additional aupplies for the stripping operation cau be 

brought to  the Meade River f r m  Barrow by tractor. 

2. Test d r i l l i ng  would begin inanediately t o  determine the thick- 

ness of the coal bed and the logicall area t o  s t r ip . '  Native lrtbor from 

Barrow would be used for  this work under the  supervision of the  Bureau of 

Mines engineer. Only a few holes would be required and those could 

probably be d r i l l ed  without the  use of easing. 

3. After d r i l l i n g  and the best location decided upon, surface 

tundra would be stripped by bulldozer and h y d r ~ u l i c  sluicing operations 



begun, If the bed proved t o  aver8.ge 5 feet i n  thickness it would then 

be necessary t o  s t r i g  an area 100 f ee t  square to i m e  the  mining of 

1,500 tons of coal, It is essen t ia l  tha t  the str ipping operations be 

accomplished during the months of June, July, and August, t o  take 

advantage of t he  w m  weather. 

4, After removal of the frozen overburden, which w i l l  probably 

average from 8 t o  10 f e e t  i n  thickness, the doal bed should, thaw rapidly. 

If the coal  proves t o  be too hard t o  be effect ively mined and stock- 

piled by bulldozing, i t  w i l l  then be necessary to hand d r i l l  and blast 

1-30 tha t  bulldozing can be accomplished, X t  is believed advieable to 

stock-pile the coal  s o  tha t  the present large water content, i n  the  form 

of ice ,  w i l l  have an opgortunity t o  thaw and drain, thus preventing re- 

freezing when t h e  cold weather xleturns. While the s t r i pp i rg  operation 

is i n  progress t h e  drill could be transported t o  other  areas wortby of 

investigation. 

5. After the pound has frozen suff ic ientag t o  permit overland 

t rac tor  freighting,  t h e  coal can then be Bulldozed i n t o  the  box-type 

bodies on the s le ighs and hauled t o  Barrow. A complete round t r i p  could 

be made i n  4 days tiqie, hauling 70 tons of coal each t r i p  using 2 t r ac to r s  

and 6 sleighs, About 3 months would be rewired t o  transport  1,500 tons 

of coal t o  Barrow from the d e p o d t  located 10 miles swth of the *big bendH 

of the M e ~ d e  River, 

It would be necessary t o  f l y  t he  following equipment t~ t he  Meade 

River t o  expedite operations 1, 2, and 3 under %opoaed Sehedule of 

Operations*: 



200 Feet of 20-gauge asphalted hydraulic pipe as  follows: 

6, 10 foot lengths of lO-inch pipe 
6, 10 foot  l e w t h s  of g-inch pipe 
6 ,  10 foot lengths of 8-inch pipe 
1, 10 foot  length reducer 10 to 9-inch 
1, 10 foot length reducer 9 t o  8-inch 
1 reduces 8-inch to  intake size of giant 
1 adapter from pump to l0-inch piqe 

This pipe can be telescoped in to  7 pieoes for  transporting by 

plane. This l a s t  2 items would have t o  be checked for s ize  t o  correspond 

w i t h  ,the equipment now a t  Ehwraw. 

Pipe averages $1.00 a foot - Total with 

adapterp.. ......... *$225 - 900 pounds 

1 used Fairbanks or Airplme placer d r i l l  
with $-inch l i g h t  weight s t r ing  of tools,  . - ........ 10 feet  of 4-inch casing Total.. ,$l500 2,000 pounds 

Camp supplies and mi~celbaneous tmls , 
etc,  ....... $5275 - 1,100 pounds 

$2000 4,000 pounds 

............. Air freight on 4,000 pounds., .$3000 

TO t a l i .  .......,... .$5000 

Although the above additions t o  the equipment now a t  Barrm! would 

insure inexpensive mining costs, transportation costs would still remain 

high, using only one t r ac to r  and *go-devilsw for freighting, No other 

additions t o  the equipment now a t  Barrow ere  required to  asswe  a sub- 

s t a n t i a l  fue l  supply for  the natives. Eowever, as previously pointed 

out, a small c o d  production w i l l  mean a high uni t  cost, 898 unless the 

hospital  and school are converted t o  using l o c d  coal, whioh would assure 

a consumption of from 1,200 to  1,500 tons a year, the  operation w i l l  b e  

f a r  from economical. 

The unfortunate pllrchase of cer tain worn out and ill adapted 

i t ens  will result i n  a h i a e r  uni t  cost than original ly  estimated. 



However, i t  is  s t i l l  thoughtadvisable to  augent the equipment now 

at  Rarrow with certain items which would permit the handling of 1,500 

tons of coal a season. 

The 6 tractor, from its description, is  hardly suitable for 

extensive heavy duty, cross-country hauling. It is suggested that 
out 

another used RD 7 ,  wlth/bulldozer blade but equipped with a hoist, 

enclosed cab, l ights ,  and with an entire new track assembly be sl'lipped 

to replace the worn out RD 6. It is always adasable tcr standardize 

on equipment so that a mininum of repair parts are rewred. The 

mgo-devilsw now i n  use me not adapted t o  continttous eroser-country 

freighting as their r i g i d  coastmctf on is impractical for heavy duty 

work for great distances over frozen terrain. It would be advissble 

to  obtain 6 heavy freighting sleighs, as these sleighs are built  

especially for th i s  Qpe of work and have proven highly successful i n  

Alaska. Altho- not absolutely essential ,  an acetylene cutting torah 

unit a d  a 200-ampere electric arc welrfer would be advantageous to  have 

at Baslrmi. 

Additional equipment needed to assure the supply 0% 1,500 tons of 

coal a year at Barraw i s  l i s t ed  as follows: 
Vei& t, 

??rice FOB Seat t l e  Pounds 

1 used RD 7 Caterpillar tractor 
i n  Al condition, equipped with 
hoist,  cab, l i gh t s ,  and entire 
new track assembly $6,000 28,630 

6 Sweets No. 6 heavy sleighs (or 4,200 21,540 
equal) at $700 each 



Sleigh extras: 

%eight, 
Price Seat t le  Pounds 

P u l l  ahain assembly $300 each $1,800 4,470 
Spread pole gangers 42 60 
No extra  rechaining o r  side- 
ironing for these sleighs as 
they have a capacity of from 
15 to 25 tons each, depending 
upon the  work, Six-foot 
track width. 

6 Sleigh beds and boxes $600 each t o  
be oonstructed i n  Sea t t le  2,MO 18,000 

$14,442 72,700 

Boat f re ight  on 72,700 pounds 1,818 
( ~ e a t t l e  t o  Earrow) 

Total.. . . . . . . . .$- 
Total additional equipment plus freight : 

Bg air from Fairbanks to Meade River- $ 5,000 
E$ boat from Seattle to Barrow 16 260 

-E%E 

Labor. Costs F i r s t  Season 

Mining and t r a n s ~ r t i n g  1,500 tons of coal t o  Barrow 
doea not include the operation of the churn d r i l l  
during the  summer and fallmontbs on additional 
general coal exploratory work, nor does it include 
engineering and supervision cost chargeable t o  the 
3ureau sf Mines. 

1 Toreman - ( t rac tor  driver) - mechanic 
(10 months) $5,000 

4 Native laborers, (aver,) $5.00 a day, 
(8 months) 

Cost Summary (F i r s t  season 1,500 tons of coal 
delivered to  Barraw from Meade River. ) 

marzflportation of a l l  material R D ~  supplies now 
a t  Barrow 5,323 
Cost of equipment now at Barrow (includes a l l  
labor, office,  etc.) 18,866 
Cost of supplies how at Barraw (Usable Diesel 
o i l ,  etc. ) 1,785 
Cost of additional equipment and supplies t o  
insure mining and transportation of 1,500 tons of 
coal a year (Inclucles transportation-see above) .21,260 
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9,800 
Labor f i r s t  season, t o t a l  . . . . . . . . . . , , 
Miscellaneous a i r  f re ight  end passenger extra . . O  :&a 
Miscellaneous additional fo r  contingencies, 
8 percent 

CapItal investment plus cost of f i r s t  
season operation chargeable to  t h e  ooal 
mining and transportation program, 
estimated. $65,000 

Following Seasons (1500 tons of coal each year) Cost EIach Year 

Equipment repairs,  average fo r  10 years $) 2,000* 
Equipment depreciation, 10 years 4, OOO** 
Labor 7 months, 4 natives, 1 mechanic- 
supervisor 7,000 
Cost of Diesel, lub. o i l ,  grease, anti-freeze, etc.5,000 
hliscellaneous contingencies, additional 

( for  1500 tons) or $13.33 a ton of coal a t  Barrow. 

-* It should be noted tha t  the operation of the  equipment is  for only 
about 4 months each seaeon. I n  other words, a 10-yesr operation of 
t h i s  program i s  equivalent to only about 3-1/2 years steady operation. 

** If $4,000 a year is maintained as a' surplus accugiulating a t  3 percent 
in te res t ,  funds w i l l  be on hand a t  the end of a 10-year period f o r  
complete replacement of a l l  equipent.  This sum amounting to $47,000 
represents a profit .  

25 1 house 

me.$ Consumgtion a t  Barrai - Present. and Probable . 

Byron Ames 
Hospital 
(u.s.I.o.) 250 Nurs ea 
Dr. Edward. t o  60 400 quarters 
Seinf eld 300 use o i l  
PIIissioa How e 
F r d  25 5 3 40 and 

Users 

K1 erekoper Church 
School 175 TVould have 
(U.S.I.0. 270 to  t o  convert o i l  
Leon Vincent 200 stoves t o  coal 

Signal Corps 

Present ?Fuel Used(Tons) Year 
Local 

pitch*** 

Would probebly 
use - Tons of 
loca l  coal year 

Remarks 



R i  ttraeyer - to  coal -- 
Natives Would need 

Fuel Consumption at Barrow - Present and Probable (continued) 
Present Fuel ~sed-eax ?Wuld probably 

end 15 60 300 to 600 coal 
Others t o  4000 sacks t o  stoves 
- 75 (200 tons) 700 

1400 to 

Users 

1500 ton8 * Outside coal (United Stqtes  ]costs approximately $60 a ton landed a t  
Barrow. ** A 55-gallon drum of fuel o i l  costs approximately @,00 plus $12.50 
freight ,  o r  a total of $16.50 a d m  landed a t  Barrow. 

*** The pitch (petroleum residue) costs the natives $1.50 a sack i n  Barrow, 
approximately 100 pounds to  the mck. This material is hauled 60 miles 
by boat from Cape Simpssn to  Barrow. 

t s ide  Outside Local Local use - Tons of 

If an abundance of fue l  were available the natives would use 

I Remarks &Z- oil** I coal IR tCh**d l oca l  coalyear 
C.A.A. 
(Dept of Would have 
Commerc e ) 240 150 t o  convert 

Merle oil stoves 

considerably more than indicated by the above chart, The hospital  and the 

nativea are the Wo large users, trhich combined use about 1,100 tons a 

year. 

Indicated Saving Each Pear L a  the Office o f  Indian Affairs by Tlsing - 

Local Coal 
Present Fuel* Cost Would Use 

$16,500 400 tons of 
loeal coal** 

60 drums o i l  900 60 drums o i l  

School 1 270 drums o i l  1 $4,455 1 175 tons lots 
coal 
60 drums o i l  

Saving Each Year .......k.$ 12,300 
* Befer to  %ble 3 for  costs. 

Cost 

$4,332 

990 

r 2,333 

990 

** Local coal  a t  $13.33 a  ton. 

Savf ng 

$11,168 

1 ,1.32 



In addition t o  the above, other  agencies would save each year: 

mssion 
Signal Corps 
C.A.A. 

Total.. ........ $3,800 
Disregarding the savf ng other than t o  t he  U.S. 1.0. : 

Capital  investment plus cost  of first .....*..*... .. season operation, total.. .... $65,000 
Swing each year t o  U,S.I.O, by using .................. local coal a t  $13.33 a ton,, $12,800 

The total investment of $65,000 plus i n t e r e s t  a t  6 percent can be 

retired in a 6-year p e ~ i o d  by the annual saxtng of $12,300. Thus, Rfter 

6 years there will be a saving of $12,300 a year plus i n t e r e s t ,  which 

can be considered as a theoret ical  prof i t .  

Cost of Project  t o  the  Bureau sf Mines (First Sea.son Only) 

Engineering, supervision, and o f f i ce  expense $7,200 
Native and other labor 2,000 
Transportation, personnel and supplies 2,000 
Geners.1 supplies, t r ac to r  rental and miscellaneous 3,800 

............ Total $15,000 

G- DISCUSSIOM 

A fevr points qrobably should be mentioned which may help explain 

the peculiar conditions exist ing thet af fec t  any progrem of transposta- 

t ion  in the I)bfnt Barrow area. 

Transportation of Coal by Whaleboat 

1. 91% average nupiber of . days during the year when i t  is safe 

t o  use boats for f re ight ing along the west coast is  about 

2.. The dietsnce t o  Yainwright snd even t o  Peard Bay i s  too 

great for the whaleboats t o  t ravel ,  Tfie i c e  is either i n  

too close, forming a hazard, o r  it is so  f a r  offshore 

that a dangerous sea makes t r ave l  dif f icul t .  



3. The pay load c a r r i d  by a whaleboat i s  so&l t h a t  

only t he  m e r  of the  boat and a few of the crew benefit.  

The boats are usually owned by men who are best  able t o  

finance the purchase of fue l  and the poorer natives do not 

benefit.  m e r e  a r e  no boats avai lable  at Barrow t h a t  w i l l  

carry  more then 8 tons a t r i p  and t h i s  by using 2 dor ies  i n  

tow. 

4. It takes 3 days f o r  a round t r i p  t o  Pewd Bay t o  load 

and unload. A t  t h i e  rate there  a r e  only enough boats 

i f  a l l  were inade available t o  handle about 400 tons 

during the season. 

5. A t  the  time of. the year when boats can be used, the 

boats esd crews are needed t o  hunt walrus, The native8 

would not give up t h i s  chance t o  obtain meat t o  haul coal. 

6. If a large boat m s  gtuachased, it would require a t  l e a s t  

a boat of 50 tons capacity, making 17 t r i p s  a season, a 

round t r i p  every 2 daye, A boat of this size would cost  

from $35,000 to  $40,000. There is  no hmbor o r  protectl.on 

f o r  a boat of this type and it would be necessary to  rua 

it up around Point Barrow (about 7 miles from B a r r a y )  every 

time there  was a s tom.  The coal would have t o  be handled 

by l ighterage a t  both ends. 

Mininq and Transportation of Pitch 

1. The distance t o  the  petroleum seepages a t  Cape Simgson is 

65 miles, a long t r i p  fo r  small boats which haul  a small 

p8.y load* 



2. The pi tch should be cut and sacked during the one month 

when the natives a re  whaling. During 1943 none was cut  

on t h i s  account, 

3. Sacks f o r  the  transportation of pi tch a re  scarce; a sack 

is good f o r  only one filling. 

4. Constant mining of the pi tch within the last  few years 

has depleted the reserve of d r i e r  material, which was 

easier  t o  handle than the f resher  o i l  now remaining. 

The idiosyncrasies: of the Esklrnos with t h e i r  peculiar l iv ing  

conditions are such t h ~ t  it i s  d i f f i c u l t  t o  say whether o r  not the 

proposed program is en t i re ly  prac t ica l  from a l l  viewpoints. There i s  

l i t t l e  doubt but tha t  t he  mining and trsnsportation problems are re la t ive ly  

simple and comparatively ineqens ive  from an Alaskan standpoint. The econo- 

mic phase, on the other hand, i s  an en t i r e ly  dif ferent  and unpredictable- 

proposi tion. The natives a r e  not i n  a yosi t ion t o  pay more than a few 

dol la rs  a ton f o r  coal and a considerable percent probably could pey 

nothing. Nevertheleas, they are  i n  d i r e  need of t h i s  fuel and with the  

past  year of continued poor whaling, they a r e  now i n  c r i t i c a l  circum- 

stances. With the r a t e  of disease increasing in Barrow from yeer 

t o  year, it would seem advisable for  the  Government t o  e i ther  a l l ev i a t e  

the fuel s i tua t ion  o r  move the Eskimos t o  southern Alaska, It appears 

t o  be a losing race t o  simply t r y  t o  hospi ta l ize  the increasing number 

of sick. 

During the  winter a l l  water i n  Barrow i s  obtained by melting i c e ,  

which takes ftlel. men fuel is scarce fewer baths a r e  taken and clothe8 

are unwrtshed. The f'uel problem is  a constant mental. drag t o  the native, 



who as a fatafiat considers th i s  problem as a h o s t  msumuntable. 

?here are now many petty orimes, most of which are the t h e f t  of mel. 

This condition could be greatly improved if there was more f u e l  avail- 

able a t  a rea.sonable price, 

The consensus of opinion of the white population a t  Barrow is 

tha t  an adequate supply of fie1 i n  i t s e l f  would contribute more toward 

direct ly  helping the native than any other consideration furnished by 

the Government, including even the school and the hospital. It is 

believed t h a t  the l o g i c d  organization t o  control and operate the coal 

proearn would be the Netive Cooperative s tore ,  under the supervision 

of the Office of Indian Affairs. me Cooperative store,  which is i n  

close contact w i t h  the mt ives ,  already has the organization necessary 

to handle the sale  and the  dis t r ibut ion of the coal. A trader would 

tend t o  operate towards his own advantage. 

, A Bureau of Mines representative ~rould be required f n Seat t le  

t o  order the necessary equipment and t o  supervise the building of the 

frei&tinp, s le igh bede and boxes. A Bureau of Mines engineer must 

a s s a b l e  tbe equipment p.t Birbanks which will be transported t o  the  

Meade River by plane, This equipment shoula be landed a t  t he  coal deposit 

by the first of Juhe. 

CONCLTJSIOH 

The rock structure of the  B i n t  Barrow area consists of broad 

gentle folds,  and the coal beds a r e  f la t - lying with low dips. !This 

condition i s  unlikely to form.outcrops except where modified by rivers. 

It i s  evident thet numerous unexposed beds occur i n  the area much nesrer 

t o  Barrow than the occurrences herein described. A churn dri l l ing program 

would have anexcellent opportunity of loeating additional minable bede 

i n  the area, 



The economic picture r e l a t i ve  t o  coal occurrences i n  the Point 

Bsrrovr area would be considerably improved i f  i n  fu ture  years the 

exploration, development and production of the Arctic slope o i l  reserves 

became a real i ty .  Pioneering work i n  the  form of general geologic 

reconnaissance by the Federal Geological Survey, combined x i t h  the recent 

discovery and sampling of petroleum seepages by the We8.u of Mines, has 

resul ted i n  act ive exploratory d r i l l i n g  being undertaken et  the present 

time by the Navy Department. 

An addit ional market f o r  coal products w i l l  p r ~ b a b l y  be developed 

is the area a f t e r  the was i f  the proposed and much discussed trans- 

&%tic  air  transportation service, which appears t o  be en t i re ly  logical ,  

meterializes. Another poss ib i l i ty  which should be given ser ious  consldera- 

t ion  is  the investigation of a possible briquett igg industry, u t i l i z i n g  

getroleurn residue found i n  juxtaposition with coal i n  the Point Barrow 

area. The technology of using the petroleum residue 8s s binding medium 

vould have t o  be  perfected. This proposal would depend upon a cheap 

backhaul i n  ships returning t o  t he  United St=tes a f t e r  transporting 

supplies t o  the contempla.ted k c t i c  petroleum industry and trans-?olar 

a ir  servioe. 

Arjl a m t t e r  of policy it i s  f e l t  t h a t  t h e  Bureau of Mines should 

consider t h i s  programmore from a pioneering or ground-floor viewpoint 

and from i ts  possible value t o  Arctic Alaska than from a gurely d o l l s r  a d  

cents proposition. I n  addition t o  the concrete assistance t h i s  program 

would give t he  Barrow Eskimo population, it is also concerned with R 

broader long range resul t .  It is not so much concerned with t h e  idea of 

establishing mineral reserves for  this wur, nor i~ it designed primarily 

t o  obtain in formt ion  so t h a t  an inventory of national resources will be 
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available for some theoretical future needs, although th ie  is an 

important factor, but such a program would be a s t e p  forward in solvin# 

the problem of how and when the apwrently unlimited mineral resources 

of Arctic Alaska can be commercial.ly util ized. 


