




A REVIEW OF THE GEOLUGY AND COAL RIESOURCES 
OF THE BERING RIVER COAL FIELD, AUSKA 
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The Bering River coal field ia  in south-central 
Alaaka. about 50 milea muthenst of Cordova and 
12 m i l t r  not theart  ot thh coastal village of 
Xatsllr.  It I ier  between latituden 60°15' a ~ d  
6 0 ~ 3 0 '  N. , m d  longitudes 143045' and 144 20' W. 
( i t s .  1). Kaoula coal-beorfag rocks o r e  exposed 
In a belt roughly 21  milee b a g  and 2 to 5 milea 
wide trending northeant f r o m  the east nhort of 
Bering h k c .  (See fige. 1 and 2.) 

Th. Barleg River coal field was dimcovcred in 
1096, and practically all af  it wan covered by 
coal claim. entered under the law of 1904 (Fisher .  
1912, p. 12). 

Tbc firrt Menrive  study of the a r e a  was mode 
by the U. 5. Geologtcml Survey in 1905 and 1906. 
when the known cad-bcrring area was mapped 
topognphlc r l ly  and geologically, and many coal 
bed8 were m e a m r e d  and rampled (Martin.  1908). 

la 1907 S t o r r ~  (1910. pp. 2326-2345) m r d c  an, 
engineering etudy of tho Cunniagham group of coal  
c la ims  In the basins a t  Traut .ad Clear  Crceka. 
His report  includer a large aumber of cor l  analy- 
ees, brief description6 of numerour c o d  expo- 
s u r e r ,  propoeed plans for drvelopment, and eatl- 
mates a1 mining aud development carts .  Ln 100 9 
brief examinations of tbm Cunalagham property 
were  made for  the Gerurnl  Land Officm by Kennedy 
(1910. pp. 1039-1040) and fo r  the F a r o r t  S e w l c e  
by Wingate (1 910, p. 1043). lor the putpafie of 
determining whether the 8 r c a  sbodd be clomstfied 
a s  coal O r  noncoal l a d .  A8 t b r s e  two sngiaccrn 
did not agree.  C. A. F i sher ,  a rnLnlaa grologlf i  
of the 0. S. Geological Survey, w a s  r e d  to the 
area i n  the s a m e  year  mod mrde a detalled cxornl- 
nation of tbe property (F i sber ,  1910, pp. 1073- 
1092). In the course of whleh he opened and 
m t s ~ u r a d  201 caa l  prorpccts. As a result of thie 
stu* he  classif ied all 33 claims of the Cunnieg- 
h a m  group am coal land, tbe brrir of such c l a ~ s l -  
ficatfon being the observed o r  lnferred prssencc  
of a coal bed of workable thickness witbls 3,000 
f e e t  ol the surface. 



Figure 1. --Sketch map of the Bering River coal field. Alaska, ehowiag public lsnd f i u ~ ~ e y a .  





In 191 2 a general  examination Of the most  
promlblng parta  of the en t i re  Baring River coal 
f ie ld  v a e  made by C. A. Plahar, W. R. Calvtr t ,  
R. Y. Williamr, md 5. 6. Smith, rnLPia~ 8t- 
oloairts mnd e n ~ i a e e r e ,  to d e t e r m h  the b e d  
locnlltied from which r u n p l e a  could bm tdKn for 
teating by the U. S. Navy. The geology of the 
fieId and it. relationb to coal mining were sum- 
mar ised  by P i h e r  and Calvart (1914, pp. 29-50), 
~ n d  the mining conditions cncountrrad la obtaln- 
ing the aample were dsacrlbed by W41Hama 
(1914, pp. 12-28). The N ~ v y  rmmplo, totaling 
about do0 tons, was obtdhad from four tunnela 
on Trout  Creek. 

Coal beda in v ~ r i o u m  pmrta of the field were 
mcaaured and aamplad by J. A.  Holmer i n  1911, 
W. A. Selvig i n  1912, G;. W. Evans in  1915, and 
CBpt. W. P. T. Hill in 1920. 1921, and 1922. 
(Cooper, 1946, pp. 104-107.) 

txpouuroa, and gives the resu l t s  of coklng and 
wading tarts. 

Purpome and acopr of present r e w r t  

Thie repor t  le  an ntlcmpt t o  review and inte- 
grate the resul te  of aevcral  errminat lona of tho 
Beriag Rlvar coal field. Includina some that 
have bean publiehad only In C o n g r e a ~ i o n a l  Hear-  
Inga and probbbly a r e  not widely k n m n ,  and to 
evaluate tbsec resu l t s  insofar aa poaafblt la the 
light of prorent condltiona, No new field studier 
have b e n  made by the wri ter .  The purpose of 
the preaaat report ir to mrke more  readi ly 
available the conmidarable amount of information 
alrcacly in crlrtanec OD a n  ares, that continues to 
attrect e o n s i d ~ r s b l c  intereat a s  a poaaible rource 
of both a n t h r a d t c  aad coktng coal. 

STRATIGRAPHY 

I8 1920 a detailed report on the property of the The general  auccesmlon of rack# in the region 
Bering River  Cod Company on C a r b n  Creek including the Barlng Rtvar coal  field, accordlog 
Vaa prepared by G. W. Evans (1920). Thia re- to Martid (1908. p. 24). I s  as nhoum in t h e  fol- 
po r t  eummnrisca exlatin8 and proporrd develop- Lodng table! 
menta. lists detailed i n f h m t i o n  on many coal 

h 3  -tion of t;bd lttilla fo11tiar uith mtemnce t o  tbe btber Tertiary fomatims Fr not defl- 
nib4 eabblleb6d. (See loll- &teauwim.) 
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The Stillwater formation was described by 
Martin (1908, p. 30) a s  consimting of shale 
and sandstone without known characteristic 
beds. The base of the formation was not 
recognized. 

The Kushtaka formation. according to 
Martin (1908, p. 31): "* * * conaiats predomi- 
nantly of coarse arkose, although some sand- 
stone and much shale are  present. It contains 
a large but uaknown number of c-1 beds. 
Marine conditions a r e  not known to be repre- 
sented. 

"The thiclcness exceeds 2,000 fect, the 
exact total not being known." 

A generalizehsection of the coal-bearing 
strata given by Fisher (1910, p, 1077) has 
a total thickness of about 3,500 fect. 

In discussing stratigraphic relations 
Martin (1908, p. 31) stated that: 

"The Kushtaka formation overlies the Still- 
water formation, probably conformably, al- 
though as  the contacts a re  in many places 
faults the exact relations a re  none too well 
known!' In the same report (p. 37) Martin 
admits the possibility that the sandatone and 
shale a t  the base of the Katalla formation 
may be equivalent to the Tokun formation. 
which would place the Katalla stratigraphical- 
ly above the Kushtaka formation. L a k r  work 
in adjoining areas by D. J. Miller (Manu- 
script  in preparation) indicates that the lower 
part  of the Katalla formation is  equivalent 
to the upper part  of the Tokun. Furthermore, 
according to a peraonal commuaication from 
D. J .  Miller, re-examination of fossile col- 
lected by Martin from areas  mapped as  Still- 
water har raised the possibility that the Still- 
water formation may represent a part  of the 
Katalla formation, in which case i t  also would 
be stratigraphically above the Kushtaka forma- 
tion. 

The Tokun formation waa described by 
Martin (1908, pp. 35-36) a s  follows: 

"These beds overlie the Kushtaka forma- 
tion conformably. the transition apparently 
representing a change from fresh-water to 
marine conditions. The formation i n  a t  least 
2,500 feet thick, the lower 2,000 feet con- 
sisting chiefly of sandy rhalcs * * *. The 
shale6 * * * a re  overlain by a bed of sand- 
stone aeveral hundred (possibly 500) feet 
thick. This sandstone i s  well exposed in the 
hilla northeast of Lake Tokun and west of 
Lake Charlotte. The bedm overlying this 
sandstone contain some shale, but a re  not 
well exposed.'' 

IGNEOUS ROCKS 

According to Martin (1908, p. 41). small 
basic dikes and si l ls  a r e  very abundant in the 
Tertiary rocks. north and east  of Stillwater 
Creek. Most of them a re  lere than 1 o r  2 feet 
thick. and none could be traced more than a 

short distance. Although basalt i s  the predomi- 
nant rock, rills a t  three localities were de- 
scribed a r  diabase. These include: three rills, 
in ter tapered  with coke and ranging in thiclcness 
from 2 to 8 feet, a t  the south end of Carbon 
Mountain; a rill of unspecified thickneea at  the 
base of the falls near the head of Clear Creek, 
which has coked the upper 12 inches of a 17-foot 
coal bed; and a &foot ail1 underlying a 4-foot 
coal bed on the east  bank of Clear Creek about 3 
miles above i ts  mouth. Other basic dikes a r c  
shown on Martin's geologic map a t  several points 
on the east  slope of Carbon Mountain. 

STRUCTURE 

The structure of the rocks of the Bering River 
coal field, particularly am reflected in the physi- 
cal condition of the coal seams, is by far  the 

m o s t  important factor bearing on the potential 
economic value of the coal deposits. Thickness 
measurernentr and analyses of many sampler 
of coal from all part6 of the field leave no doubt 
that the area contains a large amount of both an- 
thracite and coking coal of excellent quality in 
beds that a re  a t  least locally of minable thick- 
nems. The actual value of these deposits i s  de- 
pendent on their being minable in sufficient 
quantity and a t  low enough cost to warrant their 
exploitation. 

The principal etructural features of the region 
were outlined by Martin (1908. pp. 42-43) a s  
follows: 

"The pre-Quatarnary rock6 of this region have 
a general northeast strike; have steep dips. which 
arcnorthwestward throughout the g r a t e r  part  
of the region; and a re  faulted. The northeast 
strike and northwest dip a re  the dominantstrue- 
tural feature6 of the region. The strike varies 
from the northeaet most markedly between 
Kushtaka Lake and Berg Lakes, where i t  is east  
and west, and a t  points in and north of the valley 
of Burls Creek, where i t  i s  northweat. 

"Monoclinal northwest dip holds throughout the 
greater par t  of the region caet of KushtakaGlacier 
and Kuehtaka Lake. In the northeast part  of this 
region the structure is not a s  simple a s  the uni- 
form strike and monoclinal dip seem to indicate. 
The folds a re  in part  overturned, in placer com- 
plexly so, and a complicated system of over- 
thrust faultu * * adds to the com&xity of the 
structure, which gradually increase% from south- 
west to northeast. 

"The structure between Kushtaka Lake and 
Shepherd Creek is  somewhat more simple than 
in thc eastern district described above. In the 
greater part of thia region the folds a re  open, 
and strike northeast. and the dip northwest, al- 
though southeast dips occur in several areas and 
there is conaidcrable variation in strike along 
the valley of Shepherd Creek. * * * At least four 
faults traverse this area. An overthrust near 
the cres t  of the southern end of Kushtaka Ridge 
has cut out the Kushtaka formation and brought 
the Tokun and Stillwater formations in contact 
with each other. Another fault of somewhat un- 
certain character extends along the western mide 



af and abont half wag down KurhWts Ridge. Along 
tbe e a ~ t e r n  aide of the valley of Shepherd Creek, 
froq a point r r  the northern end d Lake Y Charlotte to 1 milen below the lake, two 
fmults bound a b c k  d southeartward-dipping 
Kushtah formation between northwemiward- 
dipping rock6 of the Tokm formation. An aatf- 
cline ha8 i ts  8x16 on Carbon Creek, and 
another, which ia probmbly a prong of the former, 
on Queen Creak. Between these a ayaclinal maas 
of the Tokun formation lies tranrveroely acroa, 
the crer t  of Knmhtaka Ridge." 

Martin measured a large number of coel ex- 
porurer in all  part .  of the field, for moot of which 
he gave the attitude of the badding. Although dip5 
were recorded in all four quadrmnto, they were 
preponderantly to the northwest. a t  8nglea ranging 
from 200 to 800 and averaging about 400. A t  only 
one point. a t  elevation 1,450 feet on BarrettCreek 
(see fig. 2). did he mention a fault cutting the 
coal. At two other points, on the cart  bank of 
Canyan Creek 2 milee above ib mouth, and in a 
tunnel on the went aide of Kusht.ka Lake, he 
mentioned coal beds pinching out, but did not r t a h  
whether ae a reault of faulting or  of atratipraphic 
Wnoing. 

The foregokg deocrlption of Ute mtructure by 
Martin agreaa generally wi th  the finding. of latar 
inveatigatorr. who confined their rtudiem largely 
to the h o i m  of C b a r ,  Trout, and Carbon Creek., 
w h e n  lhty found the mtructure to be ebaracterised 
by moderate to ateep northwest dips, varied in a 
fdw p h c e r  by tight iolds. generafiy of &own 
extent. 

in additlan to the four mmjor faulta rhown on 
Martin's ma (1908, pl. 8). Fiahar and Calvert 
(1914, p. 34rreported: * * faulla of l e r r e r  
dimenoions a r e  exceedLaply numerour. aome 
raprementing a rtrrtigrmphic dlaplacement of 
several hundred feet. 

"Every tunnel of m y  conmequeace encounters 
oac or  more at these laroar breakr. ln the nor&- 
e a r t t r n  par t  of the field the &vim mine hma atruck 
a t  lemat mix of theme faultm in 500 feet of entry. 
The McDonald mine a t  a e  oppoaite end of the 
field near Bering Lake dimchat. similar condi- 
tlona, and the proapect tnnnela in the interven- 
ing area encountered the name diifieulty." 

They referred specifically to two faultm--one a 
a t r k  fault balow the fall# an the middle fork of 
Barre t t  Creek, which they inferred to have 
conaIdsrable d iq lac tment  "an It  appears to cut 
practicdly the entire middle group of conla," 
and the other a transverse fault that trend8 up 
the valley of Trout Creek. The Trout Creek fault 
w a n  inferred from the fact, revealed during in- 
t e n r i a  pronpecting by the Navy erpedition, that 
mevaral thick coal bedo expomad on the weat aide 
of the creek were not preaent on the projection of 
their striker east of the creek. A dircrepancy 

I in the mttituda of tha strata--almost flat strata 
on the ca r t  ride of the creek oppomik steeply 
dipping rtrota on the .weat oide--.la0 aaggeated ' 

major faulting. After examining many tunnels and 
outcrops rimher and Calvart (1914. pp. 34-35) 
concluded that "* * every part of ihe field, ex- 
cept posaibly the ridge lying between Trout Creek 

and Kushtrka Glacier, i r  traversed by an Intri- 
cate myatem of fault Llama. m a w  u n d s r g r o d  
development awrywbare tediour and costly and 
in many pkceo alrnoot, if not quite, k n p r a c t ~ a b h .  
except where the ertraction af only a limited 
amount of coal i s  contemplated. 

Storrr  (1910. p. 2340) noted a zone d Inbnae 
an Barrett Creek and exprersed the 

belief at "* the region to the northweat fauL% 
w a s  rained very greatly relative to the region 
to the aoutheabt, and the lower coal 8 e . m ~  in 
the northwestern section0 are. in my judgment, 
the same seama aa those to the m~uChaast,~' 
Fimher and Calwrt  (1914, p. 34). alao noted 
a #trike fault of cmaiderable displacement on 
Barrett Creek but concluded (p. 36) that no 
duplication of coal beds had bean produced by 
faulting in thir area. 

Probably more important than the major fold- 
ing and faultmg, in effecting the quality of the 
coal, have been the &caring, crumbing, and 
repeated small-acele faulting that charactcrke 
moot of the known coal expoouren in the field. 
Steep dips and fold axe0 may determine the 
mathod of mining to be h e d ,  and major faultr 
rnav limit the cent of miping from a given 
e G y ,  but the mrnall-scale felrturem, 8;eh as 
ohcaring and crunhing. may so advaraely af- 
fect the quality of the coal and tbe cost of 
mining aa to preclude aucceoefnl development. 
These features a r t  diacusoed in detail under 
"Proapcctiva mining coditionn". 

COAL 

Areal extent 
The area underlain by the coal-bearing 

Kuhtaka formation was emtimated by Martin 
(1908, p. 65) to be about 50 square miles, of 
which rougbly the e s e b r n  half containcdrnaialy 
anthracite and the western half mainly semi- 
bitumiwur coal. Martin almo er,timated that an 
additional 20 square miles may be underlain by 
coal "at a greater or Leo0 depth" beneath the 
overlapping Tokm formation. The prhcipal  
coal-bearing amao lie in b bclt extending north- 
aaatward frm Bering ~ a b .  end include the ridge 
culminating in Mt. Hamilton; the valley of Carbon 
Creek and the eaat alope of Kuahtaka Ridge: and 
the upper dralnege basin8 of Trout, Clear, and 
Canyon Creeks; and Carbon Mountain. (See fig. 
2) 

Stratigraphic pomition 

According b Martin (1908, p. 66), the coal 
bed9 of the Bering River field a r e  distributed 
thrpughont the entire ehicknems of the Kuohtaka 
formation and are  also reot r icbd ta it. the over- 
lying Tokun and underlying (? )  Stillvoter form.- 
tiona being entirely barren. Tiwhcr (1910. pp. 
1076, 1088-1089) on the other hand. found sev- 
era l  coal beds Fn areao suppasedly underlain by 
the Stillwater formation, and therefore concluded 
thmt a t  Laat  the upper part  of the Skillwater wao 
also coal-bearing. It ia po~aible  either thst 
Fisher faund coal undetected by Martin within 
the Stillwahr formation, or that the formntional 
contnct a s  mapped by Martin ahould k movad 
farther oouth to include, within the Kuahtaka 
formation, the eoutharnmoet coal bed8 found by 



Fisher.  In a lmtcr ra  o r t  Fiaher (F l rher  and 
Cnlve+f 1914, p. 3 2 ~ e x p r t e r e d  tba ophdon that 
"probably only &c Kwhtaka i s  coal-bearing, " 

The followisg t o n c l u a i w ~  on the rtrbtigrspluc 
position of the coal bed8 in the basin. of Trout 
+ad Clear Crrrckr were  statcd b y  F i rher  m n d  
Cslvert  (1914. p. 36); 

"The coal6 A r t  diskributed throughout tha en- 
tire thidmems of the Kurhtaka, and poosibly into 
tba upper part  of tha underlying SUUwntar for- 
mat ion~.  I t  is balieved that more  thmn 20 beds of 
1ocalLy workable coal occur within iha Kuohtaka. 
but owfng to ihe prevailing compledty of struc- 
ture that elrisk In thb field it is posalblc &at  
some of the bedr bell tvtd to be dirtinct arc in 
reollty duplicationm. Theee be& arr ragc  Lhcm- 
r o l n r  lnta three rather indefinite groups - -a  
lower, A middle, and m upper. 

"The evidence fuvorhg  the belief that these 
groups a r t  diatinct within themselves and not 
duplications cawed by major strike faulting 
conaietr in the wldo vrriation i n  etratigrapbic 
interval between individual bed8 in the raapec - 
tlve groupr, eapacially when the 1ovr.r ie com- 
pared with tha mlddlt or the upper; nlro i n  ihe 
difference i n  the aggregate aurnber af con1 bedr 
preacnt in each group. eren when there groupa 
arm examined a t  naarby ptacea actoms the rtrike, 
ab on Barret t  Craek, and further i n  Uu abaance 
of Indlcatimr, of disturbance of s t r r l .  ruch a s  
should be preecat  if atrike faulting rufficiont to 
C P U b e  group duplication had taken placa. 

"The lower group contnina eight beda of coal 
which are modarately thick and #toerally 100 to 
800 feet apart; the middle group h.8 dm beds 
clonely groupad d U n  abont 400 feet d atrate,  
and the uppcr group contafru five bedm of vari- 
able dimenmioua and mllghtly more widely aep- 
arated than thore of the middle g r o q .  " 

A mtrady of a gmsernlised atratig~nphic rmc- 
tion given by Fi rher  in m ear l ie r  raport(l9lD. 
p. 1077) ahowr that the grouping mentloned 
&bow i a  indeed "rather indefinite." Of the 22 
coslbedm 3 f e r t  or  more  in Udchsms, 14 o re  
ra ther  evenly datr ibuted through about 900 feek 
of i t ra ta  near the top of Ihc formation, and the 
temaiuing 8 b d r  a rc  widely scattered, either 
singly a r  in pairs. thtough 2,700 feat of under-' 
lying atrate. 

Phyaical and chemical proparUer 

Martin (1908, pp. 81-92) f o w d  that all U- 

wmathsred aampkm of coal frmn the part of the 
flald eea t  of Canyon Crack poa~eaaad  tbc physi- 
cal characteriatic. of anthracite, and that foe1 
rntieb bared on rodmake analyaem of coal from 
that pa r t  of tho field confirmed its ~ l n ~ m i f i ~ o t i o 4  
sr anthracite. 

The coal of +.ha rae t  of tlte field, whlch Martin 
classified on the basis 'd fuel ratiob a8 aami- 
satbracite in tba middla diatrict and ar  semi- 
b l t ~ o u a  1n the wemtcra diatrict (see f i  . 2). 
"ie all rd a friable nature, the least  t r u r f cd  of 
i t  r a m w h a t  rcsumbUsg part  oi the softer bltu- 
minour coals of Lbc Eaetcrn Staten. " Btorrr 
(1910, p. 2330) noted that the coal af tho middle 

dletrict that hiid not been crrrshed had a con- 
cboidal fracture. 

For  analyses of coalb of the Bering River  
fiald the reader is referred to U. S. Bureau bf 
Misco Technical Bullt tin 682, whlch conbhm 
most  of the previouely published analpsen as 
well a. many previowly unpublished nnalymea of 
c-1 from a l l  pr r te  of the field (Cooper, 1946. 
pp. 60-68, 101-107). Thasc analysea ahow the 
coal of the field to range Is heating value f rom 
12,000 to 15,000 B, t .u . ,  aa rrceived, md i n  
rank from anthracite L the aartern part, through 
semianthracite in the middla part,  to low-vale- 
tile bltrrmloou in the weatern part. The low- 
volatlla blhmlaoua eoal c o r n r p d r  to tba sami- 
blturdnoua coal deecribed by Mattin. 

A s  a result of field cokhg touts. Merttn(l9O8, 
p, 82)  concluded that practlcaUy all the coal d 
the f ie ld  claeaed a a  s s d b i h l m l n o m  m e  of good 
eolrlng quell . Storra (1910, p. 2329) and Piahor 
and CaLrerLa9 11, p. 38) cmcurrcd  in this c w -  
clurion. However, the rarult .  of ta8b r e p r t a d  
by Evrar  (1920, pp. 18-20) lndicatc that the 
Carbon Craek coal do06 not make a ~at ia fac tory  
cokt i n  a beehive o w n  or' In byproduct we- of 
coaventiorul type. 

TarLb by the Navy h p a r t P 4 n t  (19 14, pp. 62- 
03) showed that the c d  from Trout Creak. cvrn 
mitar warhiag to reduce the amh cantent to a 
comprrnbie figure, had a somewhat lower bailer 
efflclsncy than run-of-miaa Pocahonta6 c a l .  
on which comparative t a b u  voro made. Fuf ther -  
more, i t  formed a large amouat of dense clinker 
on the furnace grates, which made it unauibblr 
for Navy ube. 

lo  cleaning the B e r m  R i w r  aample the a r h  
content ai the dry coal war reduced f rom 14.06 
percent ae received to 5 .42  percent. Thia in- 
volved s 1o.m of 49 percant of lhe fuel a6 mined. 

Thc following geologic f a c b r s  were limted by 
Martln (1900, pp. 92-93) a r  affecting tbe caat of 
mining in t h l ~  region: Bpographlc position, btsap 
dip6 and complicntad rtructure. variabibty Lo 
thiclmano and poarible lack d perairtcnce d 
caal  bud^, occurrence of explomlve gaa nnd 
large amountr of underground water. and the 
friable character of the caal. His comments on 
thara factorr, aupplemsntcd by observations of 
k t c r  workers, a r e  summerlcad in the following 
paragrnphs. 

Topagraphic poaitlon of the eoal 

Mmrkin (1908, p. 92) pointed out that the ragion 
ia OM 01 condderobh ieUcf, that many of the 
coal be& crop out ia tbe bottoms of vrrlleyfi.  ad 
that 811. tho beda, if perribtent for a sufficient 
dirtanca, could be reached by brnnelr at tha . 
level of the valley floorr. He concluded that abaft 
or rlopc mlnlng would not be n a c c ~ a a r y  for  wany 
year., o r  untiL all the con1 b b o ~  the general 
drainage level had been c*heus(rd. 

In d l s c ~ e r f n g  proposed davalapmenb on Trout 
and Clemr Creeks Skorra (1910, pp. 3333-2354) 
statad: 



"The ultimate dmvelaprneat of tbr Cunningham 
lands d l 1  undoubtadly ca l l  for severa l  c rosscu t  
tunnels, such propoard by Mr. W .  L. Hawkine 
in his  repor t  on thlr p r ~ p e r t y  and shown on 
IV, b o r n  mar ib. 9 m Clear Creek; the o$r:i 
probably bciag one on ~ r b u t  Creok, ooe t o  the 
soulheart  f r o m  roma point on Clear Crcek aoutb 
of 8 k .  299, and two from the Clear Crcek Valley, 
oaa to the northwemt and o m  to the rou th tas t  f rom 
near  St.. 276. A t  the present  Ume [November 
19071 hwrevat, sufliclent data ae W the field is 
not available to jurtify the comrnencernen~ of any 
of +eec tunnels witb a a s u r m c a  of their b t h g  at 
the proper  location#." 

Storrm further  recommended that t es t  r loper  
be sunk from the out-crop. of cer tain prominent 
aeama on the west slde of Clear  Creek valley 
to prove the dip and continuity of the c w l  before 
the crosscu t  t u n e l a  were s tar ted.  Pisher  and 
Calvert  (19 14, pp. 40-41) atated &at coal seams  
of the upper group that crop out on Moore and 
Bar re t t  Creeks could posslbly be reached by a 
water-level b e 1  f r o m  Clear Creek, but tbat 
beds of tbe lower group, expoaed on the lower 
c o u r r e r  of Moore and B a r r a t t  Creek8 and along 
Clear  Creek,  dip s o  r k e p l y  that the g r e a t t r  
p a r t  of their coal  W n a g e  ir below water  level. . 

Attitude of t h e  coal 

The relat ions of folding m d  faulting to  mining 
operations were dimcussed to some exteat in this 
report  under the headlag of "Structure. '' Martin 
(1908, p. 93) stated that i n  cer tain a r e a s  of the 
field L u l t a  and overturusd folds would   rob ably 
prevent the suceersful  mlning of the coat. par t ic-  
ular ly in the wtrueturally complex eaatern par t  
of the field. Fiaher  and Calv t r t  gave the b u t t e d  
and dlr turbed condition of the coat beds r a  one of 
the objectiaaahle features  of the coal i n  the Clear  
Creek  basin (1914, p. 41). menHoned complex 
etructure a r  adverrely affecting coal euposurea 
a t  two localittar on the e a s t  r idq  of Trout  Creek 
(1914, p. 48), and concluded ihat the coal 
-mined i n  the valleyr of Carbon Creek and i ta 
trlblrtariae, Ocean and Leeper  Creeks ,  is in a 
zone of too complex e t ruc twe  to warran t  devel- 
opment on a l a r a e  stele (1914, p. 45). They 
also mentioned (1914, p. 45) two a r e a s  where 
condltione eeerntd to warran t  lur ther  prospect- 
ing. One of these described as a p o a ~ i b l y  
undieturbed a r e a  that lien i n  a f a d t  block on the 
e a s t  6ida of Kuahkka RidBa,  rad the other a a  an 
apparently unfaultcd a r e a  on the northwest side 
a t  Carbon Craek,  w h i c h  ie uderlaiu by the upper 
part of the Kushtaka formatlon and should there-  
f o r e  contain coal. A ~ ~ ~ f d i r i g  to h n s  (1920, 
pp. C. 70), however, development work on t h t  
north uide of Carbon Creek  warn mot too encourag- 
ha. but work on the mouth nide of Carbon Creek  
revealed a t  leaat  due coal bed tbat ahowed prom- 
Ire of being a rcep t iona l~y  perais t tnt ,  and gave 
reason for  believing that a small  mine could be 
de we loped. 

Conoiderrble c a r e  rbould be taken i n  this region 
In interpratfap tho attitude of bedding from d i s h a t  
view8 o r  aer lal  photographr, Beds expared s l o w  
the s t r ike  may  Appear to have s uniform mono- 
cllrm1 dip, but when exposrd a c r o s s  the atrike 

may be found to be cornprerscd into tlght over-  
turned folds. 

Persistence of the coal 

Coal exposures i n  the Bering River  £told consis t  
l o t  the mos t  part of ieolated natural outcrops and 
prompect opedngs  along the main s t ream cour6er , 
tbe intervening a r e a s  a r e  covered witb roil ,  m a r s ,  
and other veaetation. Few coal beds have been 
t raced more  than short  dis tances,  s o  that li t t le 
is known of the maximum extant of individual coal 
beds, Martln (1908, p. 68) mentioned one anthra-  
d t t  seam on the eaet  s ide of Carbon Mountain 
that was repartedly t raced for 2 miles. A e c a m  
on the west side a[ Carbon Mountain. which he  
deecribed an "apparently very persis tent ,  l 1  w a s  
measured a t  two paints about a third of a mile 
apart and was tentativety correlated withthe above- 
mentioned seam on the eabt s ide of the mountain, 
about half a mile distant. Fiaher  and Celvert  
(1914. p. 47) reported that an 8-foot s e a m  on the 
went side of Trout  Creek w a s  t raced  for 600 feet 
along the eurface, within wblch dirtance i t  thinned 
t o  16 inches and became dirty. A 30-faat bed 
near the s a m e  locality was similar ly found to thln 
to 18 feet and become softer  "acveral hundred 
feet" to the eoutbwtst, and a t  about 1,000 feet 
f rom the original prospect tunnel to consis t  of 
only 4 feet  of soft dirty coal. Several  other  coal  
bcdn in the field, particularly on Trout  and Clear  
Creeks.  have been followed underground for  
d l r b n c e s  ranging f r o m  a faw feet  to 350 feet 
Most of tbe tunnels k rmiuuted  where the coal  bad, 
plnchtd out o r  had been cut off by faulting. 

A review of available reports  indicates  that 
change i n  thickness ( 8  a common feature of caa l  
veins in the Bering River  field. Not a11 the 
deacriptlons iudicake the cause of the thiclme8r 
change, but s t ructural  de tormat lw,  la the fo rm 
of aquesming and flrultina, and s trat igraphic thin- 
ning a r e  both represented. Accordiag tu Fiaher 
and Calvert  (19 14, p. 36) "in aomc places t h e r e  
is a a  actual t h i d q  of the ent i re  bed. and at 
a thers  impure coaly shale o r  h o r a e b a c h  reduce 
the thickness of the pure coal. I' 

Mariia (1908. pp. 68-74) described severa l  
e a m p l c e  of thickness change. The anthraci te  
seAm that was t raced f o r  2 miles  on the e a s t  
s ide of Carbon Mouatain was said to raage in 
thiclraesa from 9 t o  25 feet. and e seam ZOO 
feet below. from 4 to I1 feet. A coal bed oa  the 
eamt bank of Canyon Crcek 2 miles  above i t s  
mouth was describad an contairriag 2 feet 9 inchas 
of coal a t  o a t  poiat but bring very  variable i n  
thickness mud out bigher In the bluff. 
In a c reek  oa the weat aide of Carbon Mountain 
opporlte the mouth of Canyon Crcek  two coal 
seama were  reported, one ranging in t b i c h e s s  
Irom 3 to 21 inchcr  and the other  from 14 to 
24 incbes.  A third scam on the same creek  
ranged f rom 8 to 22 inches i n  thicknee@. A 
coal bed a t  the b a s t  of the fal ls  on C l e a t  Creek 
was found to thicken witbin a few yerda from 8 
f e e t  2 inches to  about 16 feet.  A 1O.fool bed 
near the west shore of Kushtaka Lake wan 
described only as ''ptnchLng out. I '  

Storrr (1910. p. 2342) found a coal Beam. on 
the crest of Cunninabam Ridge oppoaite the head 



, of Trout  Creek. conbiaing 32 feat  of "very r a f t  
aht t ly  coal+*-tth two la rge  be cbem of coal  and 
mlrtt rni*rtV1 t h t  thfnued to C#fret 4- A 
&ipC.nce of 60 feet  t o  the southwert. He implied 
tbat this abnormal t t d c h b a  e h a w r  war probably 
related b a n u r b y  faulted none. S b r r 8  (1910, 
p. 2344) ate0 ernmined a 350-foot tunnel on the 
weat aide of Trout  Creek  a d  tueamured h m u d -  
mum t h i e h e s r  of m o r e  t h n  60 (ar t  of coal, 
which he believed ta ba a "pocket1' c a w e d  by 
bdt ing,  

F i s h e r  and Calvert  (1914, pp. 39-42) qotad 
several ,examplam of abrupt thidng of coal  meurrm. 
They deecrtbad one bed. above tbe f a l h  on Clear  
Creek,  am being more  th .n 40 feet  thick a t  one 
point but "perceptibly thinned" a short  dimtance to  
the south by a o h l y  partlq. Below the k l l s  
and 300 feet above the creek  on the west r ide,  a 
coal  ream 45 feet thick was foudt, but lea. t b n  . 
100 feet to the aouth I t  decrePmed to 2 5  feet 
"by the  development of r h l y  m e m b r r r .  " On 
Trout  Creek  a con1 bad opened by A 100-foot 
tururel wsa f o d  to b v u  a "workmble th iekrre~r~~ 
a t  the portal but to thln to 1s lneher  a t  the fact.  
A recond coal bed expored {a a 175-foot tuunel 
d e c r u r e d  ia thickness Irom 5 feat  a t  the p~rta l  
to 3 Lett a t  the facc. 

P r e s & e  of water and #mu 

Mart in  (1908, p. 94) predicted that underground 
water  would be encountered in h r g e   amount^ i n  
any mine daveloprnent "owing to the abundance of 
eur lac t  water  and the deep fracturing of the 
rocks,"  and noted that  gae had been encauntered 
i n  fleveral nf the longer hmnnelm. In discuaring 
faults Fieher and Calvert (1914, p. 34) pointed 
nut Ch.t "they mct a s  underground cbaunelr fo r  
the exe ta r ive  amount of water  t b t  permeates  
every p a r t  of the rock  rtction. " Although S t o r r r  
mentioned encountering 8.0 a t  only one localtty 
(1910, p. 2339). he  s b t e d  In 4 diecumelon of 
propoaed mine developmentr (1 91 0,  p. 2328) 
t h t  "large fsne and ryr tcmatic  ventilation will 
be ~ e q u l r e d ,  lor  con6lderable $ ra  ham already 
been tacounitred very close to the o u t e r ~ p s . ~ ~  
He a l r o  re fe r red  to probable l a rge  quantities of 
water  r r  one of the mini- problem# to be b e e &  
Williamn (1914, p. 25) croted that l a rge  qunntitfar 
of methane were  found in the h o  l a g e a t  Navy- 
exptdltion lunnelr . 

Phymical condlQou of the  coal 

Aside from i t m  iaherent  phynicml propert ier ,  
much of the c ~ l  of the B e r i t g  River  field b s  
acquired addi t loml ch.ractcr iet tcs  through the 
rhearlag and cruahlng t b t  rccornpmny r t ructural  
deformation. Martin (1908, p. 81) w t a d  t h t  
moat of Cha con1 exposurer i a  the eas te rn  p.rt  of 
the f ie ld  abow "only A aoft. weathered m r r r  of 
caai which giver Uttle indicakion of sn thr4c ik  
charncter ,"  Its cLarrWcatlon m m  such  bein8 bared 
on apalyres  and numerous float aptcimtn. of 
hrrd bright  coal. Aa none of the apedngs  in t b t  
part of the field extended beyond the cone of 
wrathrr ina he was unable to determine whether the 
anthracite becams hard and unbroken a t  depth. 
tir described the coal of t h e  r e s t  of the realon. 
c b r e s d  as remianthracite and semibitumlnous, 

n r  nl l  being of friable aoturo. many bed. havipg 
been savs tc ly  crurhed and ahrared. S t o r r r  (1910, 
p. 2330) a l r o  found t h t  "many of the seama rhow 
much crumhlag and .hearing, and although the 
coal. a r e  hard, they a r e  quits f r h b l e  and hnve a 
h a t ,  olippy. fracture. " Evaar  (1920, p. 17) noted 
that the friable chs rac te r  of the coal  from m o r t  of 
the bedm on Carbon Creek  would be a handicap 
during .hipping, but added t b t  the tendency ta 
break into rmaU miner would be  onmet to rome 
extent by the coking teudsncy of the c o d  w u c h  
would cause the amaller par t ic les  to agglomerate 
inta l a rge  maemto laatead of falling through the 
gratea. 

tn dimcursing the character  of the coal  wlth 
re rpec t  b mining conditions Willinmr (19 14, p. 
24) r h t t d :  

"In mining operatiour, Judglag from condition8 
thua fnr  found, t h t  losa of con) w i l l  be high. I t  
is doubtful whether, under present  mining methodr. 
a recovery ol over 25 percent  wi l l  be ponaible 
from a number ot the moet  favorable beds. It ir 
believed that the coal of some bed6 will be found 
so raf t  and c r u ~ h e d  tbrt tbe coal  will ''fiow" O r  
"run1' under p re raure  induced by the mining opera-  
tiona, r o  that  it would be biff'icult to maintain 
p i l l r s .  It 1 a poesible that aomr modificatioil of 
c x i a t l a ~  methods of mine packing could be  epplied 
that would insure a high percentage of recovery; 
but ruch a method would nccammihte the q w r r y f n g  
of rock or  the sxcavation of gravclm on the rurface 
and dellvery into the mine of the pacHq mater ia l  
and would reader  the coat of mining high. " 

Fisher  and C ~ l v a r t  (1914, pp. 36-37) der t r ibed  
the coalr  of the Cunningham clnims a r  fallowr: 

"They a r e  prevalliugly soft  and friable. wlth a 
pronomeed foliated mtructurc and g r ~ p b f t i c  h e t a r .  
ln a t  l eas t  90 percent  of the bed. the cohl bra bten  
badly crnrhed and shearing plants a r e  highly devel- 
oped. A few bed8 appear ta be moderately Rrm. 
but ruch bcdr a r e  genermlly clorely associated 
with faulting, where the premrure cnuaing deforma- 
tlon has been released. The roft, frieble condi- 
tion of the coal i r  not a murface am pect due t o  
w e s t h c r i q ,  ae  ham generally been euppoacd, but 
t s  deep aeated. In different par tr  01 the field 
where development work h e  b t e n  car r ied  on. the 
coal4 that a r e  soft and frfabl t  a t  tht aurlnca do not 
iacreaa t percaptibly in he rdner a underground, 

t n  tommentin on the friability of the caal  Wr- 
t in  (1908, p. 947 noted that if thia condltioo p e r -  
riate a t  depth i t  would rcr iaurly affect the m k e t  
value ol the anthracite b e u u u c  of the high propot- 
tion of fine coal  that would be produced i n  mining 
that would remult from crushin during t r h n ~  - 
do&. Both Martin and Storrm 8 9 1 0 .  p. 2330rr1. 
axpremrsd the beltef that the remlbitomlaour coals 
would not be  s o  mctioualy affected by thla condi- 
tlon when ured  a s  rtearn o r  coking coals. Howsvtr ,  
impairment of tbs cornbumtion qualitlea would not 
be the only effect of the high proporttau af r l ack  
re nultlng from the crurhed,  friable condition of the 
coal. b loadlag the pulverized coal st the mine 
face more  impurittee from the roof and partingr . 
would ba unnwidably mixed with the caal than 
would hrppen in c o a r r e r  mater ial .  Willinma (1914, 
p, 25) noted that In each oi the four tunnrln from 
which t h o  ~ o v ~ l c o a l  rarnplc was taken the haaging 



wall  conr iskd  of ao€t, eUppery mhalt that grades 
downward lato the coal. He pointed out that ruch a 
roof i a  difficult t o  hold. especially in a region of 
broken rtrst.. and uprmaacd the beUef (19 U. p. 
26) that the coal w d d  require w a ~ ~ g  becaure of 
impurities witbin the bed., the prevailing soft 
nature of the coal, aod the p r o b b l e  admixture of 
roof matorl.1. 

The efficiency of reparation by wat cleaning of 
coal beainr to drop r b r p l y  below the 2-milUmcter 
siee, and w r y  little scparatian 1s affected below 
the 1 -miLUmeter siw. W a a h h ~  of the Bering River 
coal, conriatips of a large proportion of slack. 
would therrfore probably involvo excessive fuel 
lor 8 ,  except possibly by AU q e n s i v e  flotationpro- 
C L B S .  

Another effect of the Ugh proportion of slack 
would be the retention of much of the h r g e  a m o u t  
of ertraneoua rnoibturt that would be expected {a 
most of the coal mined In the araa. Tbis exccsa 
water would be particularly troublesome in winter, 
when it would require the inatallation either of 
srpensivr dryiq equipment at the mine, o r  of 
facilities for  thawing or otherwira removinfj the 
frozen con1 at  the ualoncllng point 

A general impreasion of the condition of the 
coal in differant port, of the field may be gained 
from the following aummary of doscr1ptioos of 
individual exponutea extracted from the reports 
reviewed. 

Skar Crtpk,  --Storrs (1010. pp. 2339-2340) 
mentioned 10 c o d  expomure6 along Clear Creak, 
but referred to the condition of only 5 of them. 
Of theae, three were dercribed a s  hard bright 
c o d ,  one rhowed the effect of crushing in tho form 
of a "flat, dippy fractureo1, and oar waa "so 
faulted that no section could be taken. " Fisher 
and Cslvert  (1914, pp. 38-39) described throe 
coal outcrops along Cloar Creek. all of which 
ware badly broken o r  crushed, and two contained 
"cannon-ball" nodules of hard impure coaly 
material. 

reek --On lower Barrat t  Creek S t o r r ~  
(1F-roted live coal outcrope, wMcb 
he desctibed as %adly dirturbed and faulted. 
none of thnn sbowiag ln minable rh&pe.r' On a 
wedt fork, above the falls. he rnen~ured  13 bods. 
ranaing in thickneaa frmn 3 to 17 feet, of wMcb 
oam waa dogcribed as l'sbally, '' two a s  Laultad. 
ona am containing "sulfur Hdney,, " .ad four a r  
"very loft. Fisher and Calvert (1914. pp. 38- 
39 ) erumlned what i r  probably the s a x e  ser ies  of 
bedr. which they described a s  "bright and rela- 
tively clean, but. witbout exception, badly crumbed 
into a molybdcnitic Ptructnre. Sbaly bodiea, 
commonly known am 'bor~ebacks ' .  a r a  frequent in 
the thicker bcdn. " On the headwatcrm of the east  
branch of Barrctt Creek Stor ta  (1910, pp. 2340- 
2341) noted "very diebrbcd meaaurcs" in wbicb 
a11 the coal examined was "60ftV' o r  fnulted and 
uornipable. " 

- -Aloq thr  main courme of Moore 
C = s ( l 9 l O .  pp. 1341-1342) m r n i n d  
eight coal outcrops. Of the four bo described. 
hvo wete  of hard bright coal, one wan a coal and 
slate mixture. and one we6 badly fmultcd On tbe 

ensbra headv~aters five seams were nakd, of 
which t h r t e  were badly faulted and soft, and two 
were hard and presumably undibturbcd. On a 
western headwater he found four coal acamm--one 
25 feet thick--tbt  were all of soft coal a r  greatly 
disturbed 

Ot lour beds deocribed by Fisher  and C a l w r t  
(1914, p. 40) on Moore Croak, three wete crusbed 
or  sheared and one was ruferred to only a r  "clean 
corl. " In the .addle in tba c r e s t  of Cunningham 
Ridga s t  the head of Moore Creek they repotted 
two thick bed* ,afpfboft, crudbed coal. 

Trout Creak. --Storrs (1910, p. 2343) examined 
eight cor l  ucporwea on the headwaters of Trout 
Creek. He dercribed a 32-foot bed 4s "oo£t aholly 
coal, 'I an 18 -foot bed an containing slate and d i r t  
streak., and a t u r d  bed a r  a "disturbed outcrop. ' I  

No daacription war given of the other five be&. 
In the main Trout Creek valley he made specific 
note of 25 coal axposures; of these 7 were 
dascribed a. faulted, 2 as  soft coal (prorumably 
crunhed). 3 am part bard and part eon ( e w h e d ? )  
carl .  and 5 as  h r d  bright coal. Tba condition of 
the other eight exposurea run. not given. 

Of nine coal bud6 examined on Trout Creek by 
Flrher  and Calvrrt (1914. pp. 4-43, 46-48), 
eeven were dsmcribed aa badly ccusbcd a d  
sbcarcd o r  soft. The other two bed8 were hard 
and bright where first e r ~ m l n e d  but where found 
to thin and become moft andadlrty within a b z t  
dirtances. 

Bsrr Creek. --Storrs (1910. p. 2345) deacribed 
three coal bed8 on Bear Creek, of wblch one 
consisted of hbrd bright coal and two were i n  part 
hr rd  and br i  ht mod in part  aoft and d3+. Fisher  . 
and Cnlvert 11914. p. 48) dld not deacrlbc hdivid-  
un1 outcraps on Bear Crcek but remarked that 
coal bod* where found ware badly crurhcd. 

Kurbbah I . --Fisher rod CaLvcrt (1914, p. 
n+% coal bed. exposed in a tunnel 
on the east  slope of Kuahhka Ridge, a s  soft and 
crushed, and two bed. as bcing partly bard and 
partly crushed. They a l r a  mentioned seaiag 
several other cowl opeainSe in a disturbbad cone. 
in which the coal was genarally soft and crushed. 

Cs&on ~ i a o t  --On Carbon Creek and its tribu- 
ta r ies  Finher sod Calvert (1 914, pp. 43-44) 
dercribcd four coal outcrops, of w h i c h  m11 appeared 
to be of good qrullty, but o w  warn soCt and friable 
and another waa in a closely folded and faulted 
=n.. 

Lake. --Fisher and Calvert (1914, p. 46)  
re:* a ~ c D o n a l d  mine, on the eaat 
shore of Bering Lake. wa4 opened on a 6-foot bed 
of impure coal tbat was cut by s e v e r ~ l  minor facilb. 
Tha miae output was estirnrted to contain more  than  
90 pcrcent alack coal. Tvro beds opened routh of 
the miae were said to be soft and crushed. 

--The only available daacription 
of -n C t e e t  IS that iiven by Fish.= 
and Calvert (1914, pp. 45-46) of an 1 1-foot 
bed exposed in a tunnel ou Canyon Creek about 
2. 7 mlles above i t s  mouth. The bed was &oft and 
friable and, excopt for thc upper 3 o r  4 fret ,  too 



dirty to be minnbla. Other coal outcropr an 
Canyon Creek were mommured by Mrrtrs but not 
dercribed. 

-ban hie- --No dehiled dencriptiwr of 
c-1 outcropr on Carbon Mouuiain a r e  available, 
but general mtakmeatr by Martin and other6 (ad- 
c ~ t a  that the coal of the era tern  part  of the Hold 
i s  charactarimticrlly c rurh td  and friable. 

CONCLUSIONS 

Anilmble information lemver little doubt tb.C 
coal of hiah qumkity, including bota coking c0.1 
and anthradte.  i4 prerent  in great a~grcgmta 
amount i n  the Bcting Rlvor field. An the coal 
bed6 a r e  erpamod only in  scattered rhort tunuolm 
and i r o h t e d  outcrop., little is k w w n  of h e i r  
owr-ul l  continul(y. Exunimtlon4 of hundredr of 
exposarea, bowover. and I few mtkmptr a t  
t racing ~ 0 8 1  vcinr dong the outcrop am well r r  
undergrouad, h v a  ravaaled r tendency for the 
coal to cb~uge ihtclmcme within comprat lvc ly  
short  dirtancar. etthor by thinning of tbc k d r  
o r  by t h i c k d n g  01 rock wr t ingr .  

Probably o v e r r h d o w i ~  in importance the 
original e-nt mud tontindty of the varioum coal 
bsdm Se the fact that in r large proportion of thm 
expomutes enmlued  tbe cob1 h r  been greatly 

, di*turbcd, aither by complex kdting or  by 
c r a h i n g  and mbarring rmsultiag from etructurll 
deformation. Such condltionr wiU, in many placq m, 
compUcak <f nat prmcluda the rucce~eful  miniug 
of the coal, particulrrly where r h e a r i q  of the 
coal has been nccompadad by the introduction of 
impuri t i ta  Irem t h m  ancloming rtrata. 

. . In view of tbs dovm candiiions. which eerm 
typic.2 of alL p*rts of the field t h t  have bean 
atudlcd, tbe prompactr ol proving a large resnrvr 
toaaage of aconomtc&Ily minable coal a rtngla 
block are not wcourrging. Srnalkr btocke. par- 
nibly ample b keep m mmrll mine in operation for  
aevernl yeare, mmy be pcerent in several part. 
of the field. pmrticuiarly on Carbon, Trout, mad 
Clear Creak.. Any kuch block. 6buId  be 
thoroughly h a d  by both murface a d  uaderground 
prampectiug before mny large invemtment in rurfrce 
plant is ma&. 
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