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k c a t  ion 

The lower M a t m ~ ~  .V&tlay cod. ,field .is {in s o u t h a t r a l  
Alaska near the head of Cook Inlet, about 60' miles by r&lroad 
northe& of BncSor~gs -:(fig. 'I). . It occupies an area rou&Uy 7 
miles M%'.and 14 li3il8a wfde,that $re& mrtheai3twardpralkd. ,: 

t o t b f r d h t o f  theT&ksetna.~wtdneto tb~ 'msth ,  Theeastem , 

paxt of,the f ie ld ig conaidered in thLs regart, T ~ B  w e s t e ~ ~ i p t  - 
has- ~&ht ly been' b ~ c f l b e d .  

1 .  

t~ operating coal mines in the area, the ~overnment-owned . 
Eslra mine md the privately owned Eva Junes mine, a m  sewed a. 
2 M U e  branch line of the Alaska Bailroed, The Glenn Eghway;. a . 
yea-round gmel-surf wed .road coniect i x g  &brags with the . . .. 
Rlchardbn Hfghway and the ht erior of 'Uadm,, p e s a s  about 2.  dies . ; 
aoukh of the mfnes, ' : '. . ' 

P ~ W ~ O U ~  ~ p ~ f i t  igationa 1 

I .  

- T h e  firrst detailed it* dyf tNa wee Uaehma$e in 1934 and 19'35 . 
by W, a who ma& topgrwphio an8 gealogf c m e j T s  of most .of ::th.e . 
area included in this report. Earlier writera 2/haveVdescribed:the, , 
general geology of the region of which  this  area f s ca, pert and have . 
reported perf bveloxffnmts and deacrlbd the coal 
bada I 1  

. . 7 ,  . . ' I  . . .  .... - 

3 . .  - . .  . . :.; : I . .  . 
&me, T, G. , and k w n p ,  D. ' M.; &dlogy .end 'cdal remwces 

of 'the we~tera part 6$ .+the lower ~atanuska ~aley [ c o d  f f e ~ d ,  , .  
m ,  . W, ~ ~ ' G & l . ; ~ W e y , . 1 9 k ;  (~-mgr@ed) . . .  . . *  , , , ' .  . .  , . ,  ,,.,. . , . . . .  . y 

. , . '11  . . . . _  
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327, 71 pp., 1907, 

* ,  . I 

0 .  . 
~ a r t k ,  G, c., and &zi; F. J., -log+? mti cia5 fieIda of the 
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This report is baed chiefly an field ~tudie-s made the 
writers between.July ='and Oi=tober 1, 19b-4, Mar. t o  that time, 
since the ktuntn of 19@, the senior mtbr ae geolo$+at.for the 

' 

A l a b  Railroad had mpped the ui.d&rgrousld "workings ..d g'eo&y . 
of the Eska m i n e . & - k i  done considerable #ur fme prpqecthg On 
cod-L8asi~@ mi t .7: T, Pwne a d  T), M.' kpk-iria #of the k l o g i c d  
Survey mapped the extreme west ern pat of the area s h  an the 

' 

accorqtaryring map (fig, 2) and alw meam& s e v e ~ d  of the strati- 
grqhic sections at surfwe 1ocaI.ities & in &erground mrkiwe! 
.that are illustrated in fQ&e 3, Yost of the topography dawn on 
f igwe 2 was t&en, with minor rmisiona, f gem a previously pub- 
lished map. 2/ Strips about. a qmtw of $ mile wide ,along the - 

north and k s t  masgina and the soathmst comer of the area were 
mapped. 'Pot b topographically and geologf c d l y  by P-9 ,&I &&ins and 
the initera. . of th g ~ L w  shorn pn figure 2, with the emep 
tion of the-greater part of the boundarieq of s e a s  covered by leks 
co&omarate and sltde rock, and of faultw In abandoned workings, 
is based on f i e ld  ~ork  ~f the witerg, . . ,  

. a 

A special feature of ihe f ie ld work wi\@ the use of a. d l  post- 
hoke type soil, auger t o  boste and. tqme so'd beds d : $ o  detemfne 
the character of bedrokk under several, feet of overbura&, .By th is  
means it was possible; not only to expee m a  section& ,@t, .mitical . 

locallties with a mininub of trerrchix, bat dso t o  trace $&ly 
certain conceded c o d  beds for considerable distatlcea acro8s a r e a  
where the munt of time a d  l abr  involved i s  ordiw,gi~k-md- 
shovel metbda would b e  bees pmhfbj;bllve. , :. %., , 

'* . b 
0 .  " " ' '  ' 

* The rnansganents of both tk E ~ k a  and hrsn Sones h n e s  oaoperat& , 
fully in furnishing mine mms and, acsess t;e undergmpd . w o m s ,  
The A Z a h  I h i l r o a d  facflities ?For room and board, at 3 h  aGa5l- 
able 'to b e y  permnpel. .at a.1 times. The writer's have d r m  freely 
on the results of previous work by P m e  and &#ins +and kave ~anrrulted 
freeb with b!!, Payae dujcing the? prepdatfon of thf'sn report. G. 0, - 
Gates, under w b s e  general. supervision-.Gun work ~mk'done, -.given 
mmy'hieL-gfuL mggeatbns both In the field and in the office, 

I &nerd ~atures 
- . ' . ,  . -  

The laver Matanuska V a l l e y  coal  field lib' i h  ap qea of moderately - .  

'Puck, R a l p h ,  op. ci t , ,  pl. ll, 
a " 





defamed Tertfq $edipl&sr -re@= fm .cenglamerate b c h p  ' 

stone, that i a underlain by Upper Cretacwtad. s u e  and d e t o n e ,  . 

the whole having been depressed between major parallel faults that 
border- -t,he v & l q ~ ,  $nd. separate th0 G;retaeeous md .Tertiary rocks 
f rora the owaz etna mbre highiy *'?lief'bmed idetmorphic and ,in$rusim * 

rooks -that form the mountains on .eithm:',hT&. , ' . . . . . 
* .  - .... 

'Phe Cretsdgw- &$>e;tiarj-&& ili;lbely co~c6aled by 
* t e r n e  .glacial .and &&bial ,deposit 8, ' ulhi'ch cover. but the , , , , 

steepest : i b w s  with a'mantIe',of ' boa&rg, 'gravel, sand, and s i l t  . t .  

ranging from a .few inches to 50 -feet or more:in thfclmqee., .,Considir- 
able areas on the lower, slopea of, Withbone Hi11 are  .coyaradc.with - . 
slide qck, which' corrsiat s of fragments of. copgLamerat e , , in- 
cluding blocks.as much as k) feet in diameter,' that have s e d t e d  . 
from yndersappfng b f  ' the r e a i  st an-t cappix of Leka :coighmeratel w: 
"erosion of the. soft@* C h i ~ l o a n  beds. . . 

, . .. 4 ,. . 
!The o* knbw ;&I& m d k ~  h the' e r e  tw ell diiba& 

.&ss. one ot theae; about '2 m i i l e ~  k s t  of J o n e d l l e ,  i a  intruded 
- 4nM the Edra conglomerate, and the other, a,t locality P on the north 

slope of H i l l  (fig, 2 ) ,  ,cut;a mmas beds,..includiw c o d ,  
- +in the upper p r t  of the Chlckdaon farmttoq,.  ' : . .. . .. . _ , . 

r . 4 .  . + . .  . 1 1  .. ." - ~ h e " , z e r t i i ' d e k s  of the lower &timh& ~ & e y  were described 
by.W.in, and, Kati,dd.aa ~hcludiag three noh-mine aedimeq'bary for- 

2 mtions--the C h i W d b n  formation, the W a  cowlomerate,. and an. . 
. i lzanermed a~aqnbla&e of, arkose, congbmerate , &ti ehale. The ~hidmloon 
. fa rmt ion  compr>des,,at least 5,000 feet of clqyetone, siltstone, and 

sendstone, snd iin~ludqe sevenrl groups of coal .beds in the upper:ppart, 
. . i  The Edra conglomerate, .with a, m i n i m  thickneae-of 1,700 feet, over- 

-1iqs the CthickaZo6n formation a d  w e a r s  t o  be -confozWble with I t  
i.n, the Power Matanhska V a l l e y  v ,  although an unconform&ble.rel~tfon- 
ship has been ascribed t o  the sane formations in' the ucpper hxtanuska 

. . . . 
# . -  ' ~ & t i ~ , ' ~ ; b . ; d K a t z ,  F. J.. Geolog~and-coal fields of 

th&:Lo~ey inatmu* Vall~. Ala&a: U. 6. G a l .  me~r Bj.dli.500, 
*.m* 39-54, 1912.. ' . I *  ', , . .  , . 

Pqme* T . G ~ ,  and&@Eins, D. H., ap. Gig. .  p. 3. 
., . , . I . "  



Chickaloon formation - The ChiCkdoen fomtion,  aa exposed 
at the eastern end of Wishbone Ei11 md the miWe .fa&. of 
E& Creek y s  th  of the mapped. area, t=o~@ri sen at leaat 4 5,0130 f&t 
of ckstom,  ~ i l t  $tone, smdstone, a few tbin  beds. of .fi-raiN - 

conglomerate, and coal. The cod. i a  nor~tly ia the upper 1,400 feet 
of atrata. The only horn excqt iona are tw c s d y  zones j3i the.  
low& 500 feet be csxpoeeb near the headmtera of .E&a Cresk; one of 
these zones hcludes .a *faat bed of clean coal, The coal, iln the 
upper prt of the formation occurs in severall mora or less well- 
d e f b d  graups of three M. more beds sepwated by comarative~lthick 
in temds  of strata, with L i t t k e  or no coal, Zmnetone, in thin 
layers and n o d u h  Bone% or in irr&aly distributed concretbns 
or w s e s  kanging f r o m  a few inches to aevere3, feet in diermet-a; is 
.a widespkead compnent of dl. the strata, including ths, cod,  Petri- 

' ffedwpodoccurs l o c w ,  p z t 3 . t S d a r l y  in'or.asaociettedwfth:.~e ' 

%k& and, Chapin -coal + beds, Fo dsil-leaf f mpr6saions .are corn,  ti- . . culas3.y . * in the roof rbck of the coal  seama.. 

The p& of the format ion Mlw. the croalt.bwlng section consist a 
predominantly of dark purplish g r q  oleyktonk elid si l ty clayetod-end 
mhor interbedded ~ i l k e t o n e  mtl ~ d s b n ' e ,  &ca lk .  the G ~ R ~ O D ~  
 grade^ in to  Tinegrained conglomerate, T W e  wt, of the sect ioh 48 
best e m s &  along the mime fork of Creek, #where . m c d a s 5 ~ e U  
1 ~ w e r .  beda of the $out-d-dipping seqyencs are mp3e& upstream to  
the contact 1dth  the underbix  Cretaceous ( 1  ). foxbation, Strata 
believed also t o  represent the Basal beds of the CMckeloon f?mt ion 
me exposed, on the south alo'pe of a low ridge l*. pi.les .~ofiheast~ of. 
E s k h  The section at that locality j.nc1ud.e~ 'w~ral..coqS- be'ds, h i e h  
h e  d&~cri'bed fa a! section of this repcrt , : . : . , . I .  .- 

. .  . . -  . I . .  0 .  

1 r .  ' 

. : ~ ~ ~ ' ' o r . c o g i ~ e ~ ~ * h m \ o f  the.~dick~loohformat ion . 
: knsists of 9Ob ' to L, 4~ f et of light-g;rsy, t o  buff sandstone, ' tail%- 

atone, cl&ston'e, and &d, . All '-textural 'gradations from Wm8e 
sandstone to fine claystone are present and the rocks -coma grade 
into one arsoaex both along .and' &cross the beds,. The. $9- c-stone 
of the wer parh of the f osm$tiofi i a  . $13 ,general of lighter color ~~IELEI 

, th&e of thelower 'part and cornonly includes s few thin coal.  stresks 
ah& irregub f rapenks of cwbomcmus matter, b c d l y ,  by increase 
in proportion of coaly materid, cwstpee passers , .  i s t o , + o ~ & ~ . c $ q d e  
and 'bane and thence into cod.. . . . .  > ,  ,,.-,: 4 . :  , - ; O  

. . * . I . '  + 1 . .  . . 
L 

. 8_J Cqpe, S, 8. b l a g y  of the .upper Matmuska V+%, b h t  

U. S. G-1, Susvey Bulb. ?91, pa 42, 1927, I 



C e r + & . ~ & h h .  lqmra: :o.f clBystw ~~,-c-Iay,  spa Qreqt  Pond& , . 
per &%mt aver considerable. arid,. $ma .of: Wue ,in. the  .CQrFg-.l 

- h t i o n  of associated c o d  bda .  The beat know aad most pexsl&ent . 
layer is the so-called maker", which lies j u ~ t  below the 
hanging .wall .bf. . L b  E&a c o d  b d ,  TUa horizon. -&e .-ed by at . 
leaet; me, -and-& plany pointa two, Chin li&t-eoE.mM ,clay bands. 
that stand out shmply f mm the enclosing rock* The P h  m k e r  5s 
present t bu&out  both the old md new workings at the E h  mine 
and*mer.:w%ed aa far west ae l o d i t y  V -  (fig, 2 1 ,  and . t h e  has a 
kswwa bf aearly 1& alea,  A second di-atbCtive c2wetane 
baszd*-=.:.kraced %etween loc4it iss  0 and F, on the north aide o f  
Wishbond c*HiU, for a tot& diatapce of 3,000 feet. This band, 
coasiathgofomor:mwm f e d  of ltgh+gra~r elwstone that weathers . 

to an o r a a g ~ e l l o w  st icb clw, waa found in sward exposures a 
few hchee above om of + the lower c n d  .bed8 of the Premier growp and + . 
wae useful in helping t o  identify thatl bed. at the afferent locdi- 
ties, Thf s cwatone  ,band, together vd th severel other l ight-cob& 
G- beds expse;d. in the' &m Jones crossPut tunnel and one in the 
new 3&a tunnel, isl mrqr way8 resmb$~s bentonite, a decoqpse4 
v o l o a f  c ash. It appemrs t o  swell greatly o n  e v s u r e  t o  air and 
xnokdtWe and becomes soft and plastic, EO that i t  ooze8 out of the 
enc lo~i rg  strata Tn underground sxpeures. 80ne,or more Zesa persilstent 
claystone partinge are comon in certain other mal beds in the area. 

The Chlckaloon f o m t i o n  is characterized .by lateral c-as 
both i l a ~ ~ t e r h a n d  th1cb;nse~ of the strat& Thus-the &ha  bed, 
, of the princiyd deal beds. in the Xslm mine, includes ae much . ' 

ss 6 feet of c o d  2n placem In th south-hijn'a mfiinge but tbina . 
l ittle more than.2:feat at the west snd 'of the n ~ r t b l i m b  wrM=s 
.(f Q, 21, As mother . example, a"medf wn-to- coars-rained! f eldspathi~ . 
sandstone that overlies the Eska bed ie 75. ,feet . tMdc in the bluff 
j u ~ t  west of Eska Creek, neasly..90 feet thick, in the E&a crosscut 
tunnel, andis entirely lacking'in: the Evan Jon*& twel only 3/4 m i l e  
t o  the W B B ~ ,  tabere the correspondiq stratigraphic interval ie pccupiad 
by f kne-grained silt &onec Similar  differences h thickrveea cbarmteri~e 
not only individual. beds' but groups of beds, . For exmrple,. the over- 
all thicBnes~ of the. eodbmring prt. of the Wokaloon %Tmat~on . . .-; 
decreasee from 1,400 feet in the I d  mine t o  about 900 feet at the . . 
westem edge of the area w e d ,  Most of this thinning i e  i n  th@ p 

part of. the section between bed8 5 a33d 8 of the am Jones . 
interval thins #mm .about 500 f get at ,+he, cmsacut tunnel t o  less thm 
200 feet at 50c:~illty leas tbn a mile to  t,he west If igs. 2 and 3 ) .  . . 

~ltb~w easH+ oE the -ik cited the:ihiAng wss in a 
westerly direofif on:,this is qot d w a  the ruleh ,at lemt as Mlied 
t o  individual c o d  beds, , Bed 5 of the ,Evan Jones mine tbidkens fmm 
less than. 10 feet at the crosscut tunnel to 22 feet at chute 23, abut 



1,500 feat  t o  the'we~t. m e ;  home;r, mqr be an4e~qtfonal ,case of 
only local signifime, ;as the bad w W .  h s e d  stil l  farther west 

. f 1 > .  in surface oaztcmpa;fs~;about'3;0 . a -  Pept'tu.;clr, ' ,, . .. 
6 .  

. . 
. >$A  . <. a , . .  . >  :,. .. . . , .  . .  . 

, . 
 be e&les ki ted  .abovi. emphasi& t h e d i : w ~ t ~ ~ - o f  rebiag 'on ,. 1; , 

sequeace of, mck typea, ,ra$ber, than osi - t~ .be$ l : : ; j ' f  '~kratet, fn attemptie 
t o  correlate coal ,keda. :in, d e p  sits o f  thks Q$e, " . . . * . . F .  . . . . * . ,  

E& 'cO:&~?meratb. :- The 'conghnnrate is cdmposed: d t l y  of 
pebbles, cobble&, md bonlderra ia a oandy.matrh, b u k i b l d e s  numemua 
sandstone beds ragiw f 5.94 & few Snchee t o  b0 ' f 4 t  'or more 9a tkdoknaao, 
The foxmation is dftrided %to tm parts oq jh b d s  of. the c~lspositfon and 
size 09 the coarser cona$it~an*ts;. The lower: plsrt, ,‘abed 1,100 feet tM&, 
is dmrmterf zed by. pebbles a d  cobbleh'mt' are eolopoad &mfnant;ly of;. 
volcanic and. metarnofphic rotks,. obl ' t ,  *In quartz; and Jaaper and hclude 
very Llttle granite. The trppler''+t, at .le?t 6OD feekithi&, c o n a h t ~  of 
boulders and cobbles b s t l y  of 'coarse-g~dned g r d t e a n d  dior i te  9, 
Zbther ,study m q ~  r e d t  in further  ~ubdivision bmed an pebble w q s i t f o a .  
T h i s  sbuld prove wefcll in determf;nbg 'the . q p r o x h t e  location of ,the base 
of the conglomerats at p i n t s  where tha md~rlfltig coal-bwizdg f0Smat30n 
is completely donceded by ' a m f  c i d  depa i te ,  'a&..along the base of Wihbone 
Hi11 ~outhwest of J~neetr1lb;e~ . a ' . ,  . . .  * 

'I ". 
.U . I .  .. . - .. 

* Stzuture . - .  
I ? .  I ,  

The dominant structwd 'f&eu~a of the e ~ t m  part of the 1- 
Matmyb V a U q  cod  fiela 3s' tb smthwers~~'tur$iqi Wishbone Hill syncline, 
wbich has been ,+t into B i e r i e a  of diqJacd segnents andothenvise deformed 
by smerd major northe&s$-tredmg: tmmesis $bar .f d t  s and by  ma^ mfnor 
faults and shear zoms ( f i g ,  2) .  TEe &rucCW df tbts>ma has had w strang 
influence an minlng operatJq~s. ' & the .km g t  fewi-lp 13v&a5Xe cod 58 On 
the moderateJy &wing ,limbq o f ' t h e  qynaline,' pr'a~t5cdly.U ~ i n i x  Wte 
has been done by r o o & ~ d - p + l l ~  rnethud''in &ich .:ahubee. c o m q  the coal to . 8 .  . + the.g-s* + . I .  , ..:.:: 1':. . , , 

. b  . >.' . * #  < : ,; . . . " . . 1 .  I .A .*.I b a , . f  

,,:, mps bf t h ~  ~ b g l ' b d i  ab:l+eaadlin irdiieArn&ings-~~6 f d ~  themst 
partfmm 3 0 9 t o  40> , dtbagh dips +s lali a a . 1 2 0 A t ~  a s a h  a s 5 5 O  were 
encountered ih the Eska mittzb, Etl.or&the ' ~ ~ y n c l i n a l . d " ~ ~ &  on the wuth 
limb, respectively. In genera the d i p i s  progF6ssi~ely.- steeper westW&Xda 
Thua $he dips an the north limb in. the Eska mlna'*rmge\ in general fmm 25 
t o  30 ,east of the E&R f . d C  zed, snd gram 3sD.%b .boo west of t be  f d t  
zone; and i31 the Evan June# mine f ;mm 31 -rl& "the crdsecut t ~ m l  -to 38 
at the west t td  of thermkrkknga on bed 8, On the south limb in the 8th 
mine, a p e  $mge generally from 'less than a0 !eatit of tbekroe~o l l t ,  tunnel 
to mre t h  50' at the e~uthwest ead of the t m r k i ~ a .  An excerption t o  the 

. . ,  - .  a -; . 
- ,  , , .  < , , ' .  - ,  . , ,. - .  - I  I,. L .  . .. ' .'I . 

, 1 .  . .  ':,,':.,. Y . " ' .  . '.+; . : . , ' . , ,  , . , . 
r . .  - , I . . 1 _  

, ,  . 

p/ Payne, T. G., 'and IIopkins, D. M., op, ai t . .  pi 3. .  . . ,  
' , !  I , .. . ., C. ' ') . 



general r a e  ocoyrs 0.n the e outh, limb i'=' the -Evm .Jones kine, where 
o l d  mine maps .s.h.w dipe .,of: 300 e8*tH:of .the ,-el md dip&. as low 
as on tbs:.$&s ded.s-Gent of tha'%&d~. The fiatber aipa weart 
of the t w e l  mriy be ih '$Art: t h e  $esblt .of .&fa& d d n g  'the adjacent 
Jonesdl le  f a d  t , :but p i o b ~ b ~ y  .in 1&& '@art ref lsc t  .a change in 
the shape of the syncline,, which broadens rnapkedly weat of the E m '  
Jonse mine (fig, 4, section's C30LOn &% S D ~ - D ~ ~ ) .  '- 

. . 
j . ..I 

The major faults of the aree have' cbnsti tuted'  definite barriers :'. 

t o  further mining wherever encountered underground, with the sin& 
exception of tho Eska fault -in the old'fiartblim't, workings of the 
Eska mine. Thi$ i s  kpparent from "noting the re la t ion  of gaagww . .. 

faces t o  *hi p r i n c i p ~ l  f a d t a  as shown in figure 2,: The miner faulte' 
arrd shear zones in. general do no'c: prevent miniag of the c o a l  bat 
they do greatly incraase the labor and c o s t  af mining a d  inrpdr the 

* 
quai-tty. of the p~od-uc t. M a n y  of the smdl'er f a d  t s arrd shear evnes 
that were encountered deerground a r e  n o t  shown on.Pig. 2. .. 

The etlsternmost &or fault, rsfwrd to by Tuck es the "north- 
east  faultn 10$ apparently df ff ers from most of the f d t s  farther 
west i n  that it q p e m s  t o  be a' norind 'fault in which the east  s ide  
was dropped ver2icdly 350 t o  4130 Pest w ,  wheieas the Eska and '. 
J ~ n e s P i l l e  faults and wst.of  the aaeociatett smdler faults are tear 
faults in which t h e  p r i n c i p d  component of the diaplacemeret waei 
horizontal, , 

, . 
The Eska f a u l t  dsscriaed 3y e i l i e r  writers i a  'the southeastern 

bowdary of a highly sheared zone several hundrbd feet wide that $6 
bounded on the northwest by a second .strong tear. faukt (f ig.  2). - - I  + .. -. Thestrategbetwoela thg tmm~or f au I . t a , . a s  sltpaaedin t h e n e w E s k a  :: 

tunnel, ebrs cut  by numerous smaller faults .and shear zones and 
deformed )y several minor irregufar folds, This zone i h  herein c d l e d  
the Lska f a u l t  zone. Little. 1s known of the diaplacement'aSong each 
of the two major faults, largely because of t he  extreme structural. . - 
complexity fa the intervening strata* i t  is possible, however, t o  . . :' 
draw fairly deffnite  conclueions ars trl .the r e l a t i v e  displacement of .. 

I .  the .blocks on eithep side of the fault zoae, The northwest block --., . 
moved southwestward &nd tlnwnwmi! with respect t o  the southeast block. . 
Although the anoukt  of d i~p l~ , cemen t  can be determir~ed with considerably 
l e ss  r e l i a b i l l  ty t h a ~  i t s  dicec b i ~ r i ,  the hori ~ o n t d .  md verticda components of 
the displacement apparently were of the .order of 1,,000 fee* and 400 fee t ,  
respectively. . .. . _ I .  . , .  . +. . . . -  . 

, . . *. 
. . 

: . _ ' 

'Puck, Ralph, opr ckt., p , , l 9 8 ,  



The Jones~lle fault (fig,+ 22) &ear=  t o  ham resulted f r o m  
a movemerit ctn which the qorthweet. .side. moved about 400 feet8 hori- 
zontally southwest, ITo df rset w i d b ~ ~ c d  .of the rsSptf i s  direction 
and amouht. of rerti,cal# movement LB ,availabla.',3qt it, i s  .beliered . . 

t o  have b s ~ '  small. The Jon&#viiks fault, Like, She.Esk~ fault zOn8,'-: ' - 
is a zone o:f 'sbearfhg ra.t;her ' than k singls .fracture, &though the  
snathbaat ,boundary qf the f t -zme i s  conceded. by' timlers in the 
Evan Jones tunnel, the m e m u m  width.of the more intensely diatafbed. 
zone is probably not more than 200 feat, . . , 

. . . , ... 
Mast of.,the minor faults exposed in the ~ a l c a '  end E m  Jones 

mines, especidly tha8e'nearest the E s b  and J o i s a 6 ~ I . e  faults, 
accord closely both in strike and in relative a r e c t i o n  ;of df splace- 
ment with the m d o r  faults, !be exceptions.to t h i s  rule a r e  in 
general smaller faul'ts; many  o f  which are -pkobably the result of- 
l oca l  stresseg .devqe1oped within the %Locks betwem the larger fanlte, 
A few of the ininor'faUl6~ appear t o  be thrust fanlts, indicating 
compression, but ev&, these rnw be related'to the ahearing atresses 
that caused the l&ger t e w   fault^, 

The dip of the major faults i a  generally close t o  v e r t i c a l  and 
is rarely less than 650. Ths amdler faults range Sn dip from 250.: 
t o  vertical, but the steeper dips h e  more aommon, A l l  faults a r e  
charm terized by rather ~ 3 ~ ~ p t  and Srrs&ular changers in both q trike' 
and d ip ,  so that it is impossible t o  project the posi t ion of a f d t  - .. 
i n t o  unexplored ground. with certainty, 

I .  Phe study of faults in this area has yielded eonaiderablb. - 4  

infokmation on the position a d  p ldge  of tbs axis of ' the  Wishboa, 
Bill ayncline between. t+e.$ska k d  Evan, Jones minee, Tuck 121, steted 
that the plunge in places :18 as much aa 250 but averages about 100, and 
showed the. approximate p o d i t i o n  of the axis oa.hie geologic map. H e  - 
suggested that % m y  of the sharp curves m y  be offsets due t o  fault-- - 
ing" and later work has bbrne out this suggestion (fig. 2). 
Recent development work at the Eska mine h g ~  ahown a $hat fhs d e  new 
the new Eska tunnel i s  about 400 feet farther northwest than show on 
luckrs map, mi! has  SO shown that the Eaka fault extends southwesb 
ward across tho axis and the south limb of the syncline. The plunge ~f 
the d s  where crossed by the Eska mine workings is less than 150, 
an& the approximate pardlelism of the opposite limbs between the new 

. -Eska 'and Wan Jones tunnels indicates that the aynolingl a d 4  in this 
I' Interval  must be negrly flat. The re lat t~e ly  lower pos i t ion  of the .. 

cod-bearing s equence in the hran  ones mine, which apparently. led 
-." .Tuck .to, i n f e r  a plunge of as much as 250, is believed t o  be the ,result 

o f  downthrow along the Eaka M + t . . e o n e .  Weat from the &&I J o n e ~  . '  - 
tunnel, however, a general westma plunge o f  5O t o  LOQ 38 indicated- 
by the fact that successipely hi ghar zones of Eaka c3onglornsrate swing 
&CT08S me d 9 .  . - - , a -  '. , 

- I Tuck, Wph, bp, citl ' ,"$ 196 a d  $l 12. 
' 



'9enerd Chqractsr and Distribution . 
J I  

The coa ls  of the lower Matanuaka P d l q  are higbvolatt le  
bituminous, c o d a  and a r e  non;-coking. The c o a l  has a well- 
developed clea t  In t'h direcdicns approximately at rf ght' =&Lea 'i . 
t e  each. other &d: perpend$cu+ar t o  the bedding, ;which cawes '+t . , , 
t o  shattbr readily t o  small ~ t z e a .  The ash content rangen: from." . 
3.0 t o  25 percent, but becetuee of slabby roofe  ari3 merolls czw. . ' . . 
artings the ash in the mine product meby run as hi& aa. 40 p&re0nt, 

g h e o o a l  raralybreaics f ree  from the includedpartingser thebbw . . 
footwaL1, so that both crushing and washing w e  essentihl steps'  f n  
the preparation of a satisfactory shipping cod.'  . . 

Rqre~letltative m&Lyaea of the o o d e  are given in table 1. 
The analyses a r e  arranged in the order of stratigraphicp segumae Ad 
represent a strati gr~cphic range of about 850 feet. . .There is no 
appxeclable change $n fuel ratio (ratio of volatile matter to fixed : 
carbon), the principal  dif$erini~es being in thp percentage of ash. . . 

, T'he c o d  bads are in several more or less distinct groupe~ . . 
, 'uihicKare. des$gnated as f o l l o w s ,  from oldest t o  goungest: ~i ' t t i 'e-  
Es$av.~&ka,. ~a~tlan~,:Z)rqi?r~ and Joneevi l le  groups* The extent', ; 

and 8 t k ~ t i ~ r a ~ h $ c ~ r ' e T e t i o n e  of these'groups of , c o d  beda are ahow , 

i n  digurea 2 and 3. The letters used on these illustfatior-8 . t o  , 

.', designato the l o c a l i t i e s  at which atretigraphic sections were meadhred 
areman eastward sontinuation of the letter series used by FaJrne and' 

' 

. I h p k l n s  in. the,weetern p5rt .of the f i e l d ,  
' ' ,  3 * w l  

' The Little ~ s k a  'named fo; it; lobal iesembiaqce on a 
smaller sca le  t o  the overlying Eska group, is exposed in the new Ewka 

: . '  tnuvLel nem the portal  and was traced d o n g  the nor th  slope Of 
' . Wishbone Hill as fa west  as l oca l i t y  T (fige, 2 and 3). None of the ' coal bepea of f h$$. group me. considered minabls under p r e ~ e n t  condi- 
" tions. -9he Eska g~bup.-iaclades the, E.aka, Shaw, ard Martin beds, 

Which have been mined on both'nf'dea ofnEska'Creek in the o ldEaka .  
; 'aide workings afld on the west side in the new workings. This group 
"' 

;wak traced wrzstw~b t o  l o c a l i v  P, but vest  of the E v a  Jones t m a l  
it consiste only of a &rbanaceous, soas including several, c o a l  lwers 

. t o o  thin to be of ecomomic importance (f ig;  3). Phe.~dai t lan& 
I group includes the Mdtland, David, and. Emery beds, *all o f  which were 

mined in the old  Eska workings on both sides of Eska Creek. 1Phd 
, Ch$in,.ki%la4, David, and Emery beds have been correlated with 

bads 7 ,  78,  73, and 8,' h p a c t i ~ l g ~ '  $n the &an Janea mine, whf ch In 
turn continue westward, probably beyond the  ' afea, mapped. 

w a 

The Premf er group, which was traced eastward from the Mooee 
,Creekarea t o  l o6a l i t y9 ,  byP-s wdIlapkins in 3,943, h w ~  been 

" . 
0 .  



Isble 1. - Amlyses of coal from the eastern part of the lower ~tamuska  V a l l q  coal field, Alas& 

Coal bed 

;Touth-%b wor'~d.&s, 
Baa f ones aFae 

&rtL1imb worIdqgs, 
h n  Jones mine 

&*limb &Mngs, 
J h n  Jones mine - 

s received; 5 ,  a i ~ d r i  
U. S. &okgiml.Sm 
U, S, Etlreau of Mines 

- -  , ." . .- . , , 
. .. .. 

, , , ,. . . .I C, mgistm free: D, moisture  am^ ash f&;: : ' 
*. .A % ,  , 

MI. 880-D, p. 202. A .. ... , . . 
- r  :- :- , . !mh. Paper 668, p. 5.  .. .: P F 

Id s 
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I . '  I I ' I  , ., . 
correGted with beds 5 ,  B', 7, 7 i  and % o f  the':&& J&; mine. 
Beds ?.A an& 7B are therefore ,Ccrmnon to the Maitland and Premies 
groups. .The Jomwille group, includes the"umemost c o d  
beds iny:the Cinichloon formation, was f i r e t  exposed. in the old 
south-Urrb workings of k t  Evm Jones mine, I t  i a  represented 
by at least two o f  the W e e  principd beds as far west as locali ty 
W, a d .  18 believed to be cont lmus in30 tkc western ,part of' the , 
f iead, where it was lzo ten und described. at several l b d f  ties by * ' . 
Payne and HopkSns 22,'. . .  . . 

addition t o  the .grou?s of Ieds &st deecdbed, a single 
bad, consisting of two thin benches of coal, bed 9 of the &ah Jon& . 

miw; wag traced more  or less cantinwuely f r o m  the west bank OF . 
E6ka Creek to locality F. Use , aeverd thin c o a l  seame and qody ' 

zones, w e n t l y  of 013Xy.J.0co.J. occurrence, are expoltsed a few feet 
beneath the EskEt group in the new E s h  and Evaq Jones crosscut I . 
-e1s (fig, 31, , 

.I . . I  
&scription and Correlation of Cod Beds 

Detailed sections of a s r k n  && b d s  &e d m 4  ih figure 5. 
!be  sections illustrated have 6eea rtaelected ELB being ms t. pertinent 
to future m i n i n g  developments, &e f~lf owing detailed deecrip tions 
a r e  confined t o  c o d  bed8 believe& Tikely t a  be of principal econo- 
&LC @qrbce  in U e  near Future, . . . 

. 
tin bed. - Throughout the Edm,mine worldngs, the Martin bed' 

&nnsi% qf two benchgs o f  d ean  cqd generally 1) to 2 feet i n  - 
&iche~is separated by $y to 2 feet of coa l y  clayetone, Other *inner 
beds of c o d  and. bone are commcrnly present in both the roof and foe% 
wal l ,  (fig, #5,  section 3 ) ,  and a bed of c o d  a foot or two beLow the 
lowex b e e  a=,r~a~hep <aqd &n exceeds that bench in thick; 
ness, but has never been mined. &th the d n  benches and tbe .parL 
ing between them change a;brrrptly in thiclolees kr>m place to place, 
so that the bed as a wholeJ,.wi.Wn sb0r-t d5etances rmges f r o m  a 
nimble coal' bedo w i t h  a relatively thin parting b two  thin c o d  beds . 
scarcely war* &ning. . . . I. - 

Zlhe -tin bed at X&a b e  been conelated .with EL .be6 that l ies'  
about X, feet below bad 10 in the E m  Jones crosscut .t;unnel, This 
bed has three benches, of .vilhi& ,the qpsr .&-fOo t bes& c o m i e t ~  , 

largsly of clean coal, 'Isut the two +Lower .mmewhat thinner benches are . . . .  . 

2 1  P-0, 2- G*, and. w n s ,  D..M., op. cft,, pp, 13, 15, .I6, 
and 19. 



bony cod 4 (fig. 5 ,  section 2) , The corralatiop of bed 10, a , d  the 
immediately. overlying and underlying c o d  beds, dth"t3.le Ed= @up 
is baaed. not only on the.@neml<, eimilarity of a e  individual. lbeds , 

and of the group at3 a whole in .the E$ka and J o n e d l l e  areas, but ' - .  
also  an a coQ& son of complete stratigmphic sections in &.  two . . 
axeas (fig. 3 ,  sections at X ( E v a  Jones tunnel) Z). .. .., .  . 

8 .  

West of the &an Jama tunnel t h e  Martin bed wag compl&tely, 1 . -- . 
expeed anly a't ~ o c a l f t i e s  T and 0, At bath localities u e  upper- 

,; . 
bench of the Martin includes less than 2 feet  of coal an8 the lower 
bench mnsi s ts of .bone and a few thin c o d  seams ( fig. 5 ,  section .l) . 
West of. .locality T !the only expornre of. the Martin bed is at locdi'cy 
F, *ere the bed is pmbably rqrssenlted by one or more cody  lrq?,@rs, . 
including a bed of clean cod 1-314 feet thick, . I .  . 

I '  '.I 

& bad (bed :l~). -- &e &W bed in ' the iska mine ' c0&$8 t 8 .  of 
two benches o f  coal, eeparated by 1% to 4 feet of coaly clayst0ne. 
and b n e ,  that are lolown l o c ~  as t h e  upper and lower S k h  (Pig. 3 ,  
section 6 ) .  The upper Shaw:cbaL ramges f r o m  to 4 feat  in ~ i c k -  
ness and commonly includes one ta three hard clqmtone &era an 
inch or less in thickness. Thia  coal  ha8 k e n  mined ,an boShllimbs of 
the syncline ab we11 as in t h e  old. eaat-eide working&. !be lower - .  
S?larJ c o d  has-an over-d l  thickness ran&iw fmm 3 t~ nenemIy 5 feet. . 
but Inc ludee as molny as 5 'claystone, partings I to 2 inches thick, a 

This coa has been eystematicehly mined o w  on *e north limb f o r  a ' ,, 

short distance on each side of Eska Creek. To the west arad on'the ' ' 

south. limb it has not 'treen.mined, largely becmse it i s  too close4 t o  
the q p e r  $haw bed to be mined separately and because ~e mount  'of. , , 

rock in .the lower, Sbaw parrtings and in the thick parting between 'thk' -: 
h@ benches made .the mining of 10th benches together undesf rable,. . - .  
West-of %hk.preasnC Bska working8 the min  parting.^ be thin emu& ' 

and":the'!lo&r 'bench clem emu& ta encourBge the mining df  the entire. 
bed;' paYticularly now that a washer has @en installed at 'Eska. 

, . 
Bed 10;' ' the eqqtvalent of $he Shm bed in the  lkan Jomls cross- - 

tunnel, m n s i s t a  of twrr benches, etxh about & feet thick, 
separated by about 1 foot of coaly claystone ( fie. 5 ,  section 5 ) .  6 k  
upper bench is clean c o d  w i t h  et s i a e  silicwus claystone pwting ' 

about 1 inch thick, 'The lmer  bench includes only 1 foot of clem 
coal, the .upper and lower pmts being bow, Ws coal has k e n  
opened-only by a h r t  gangway in the Evan Jonea m i n e ,  but the two 
ben&es may eventually be mined as a single bed. 

At  locali ty U, the Shaw bed  include^ tw benches of ~ l e a t l  coal 
14 to 18 inches thick sepaslated by more ' W 2 feet o f  coaly clay stone 
(fig, 5 ,  section 4). A simil~x septipn is exposedat locality T. 
but farther west both benches gradually thin and the m b e r  and thick- 
mae of claystone partings increase. . 



Eika bed.. - As typicnlly exposed' in the Eda mine wolrkings, 
the E& bed consiats of a.si@e seam of coal ranging in thickness 
f r o m  3 to 4 feet, +of which .the lower 1 td -2' feet is bow atsd the 
upper parb is rehtivelfr clean c o d  w i t h  ap per~is tent  claystone .: . . . 
pati.~e-(fig,~5,.hection9). h c d Q t t z i s b d a t M n ~ m o v a r - . a L l  " 
.thickness of 7 fest, but WortunateS the added Mckness cenaista 
chiefly of bony cod.  !be  bed i a  thickerst on the south  iimb and 
thinnest at ?be west and of the, north-limb werkitgs, where i t  is. 
l i t t l e  mre than 2 feet thick, 

In the hran ~ o n a e  ' tunael the e q i w l e n t  of the E& 'hd:consista 
of & feet of bow c o d  (fig. 5 ,  section 8), and. at local i ty  U the 
bed includes about LO inches of coal that grades downward thm* 
bone into 'coaly clmstone ( fig. 5 ,  section 7) , Be tween l o d i  ti es 
Q and U it includes 12 t o  '18 inches of cod underlain By bbne, but 
a t  loca;liQ P, i t  ia represented by a lb inch  seam o f  ?mw',coal, 

&em bed ('od 8) .  + B I ~  h e r 7  bed (bed 8 )  extends, '~5th ' e x c e  
t i ona l ly  l i t t i e  var5ati~n in character and thickness, from 5he east 
side of Eaka Creek westward to Locality 0, atld probably extends 
farther west into %he Mooee Creek area. On the west  side of Eska 
Creek it has an over-all th%oBmesa at' 57& fsst, of which. 5& feet ia 
clean cod, and the balance is &dy clayat&m, ironatone, and born 
distributed thm- several partings L to 12 inches mi&. fln a s  . 

new .E&a tumel the' E m e q  bed has a thickness of ow & feet, of . 

which-nearly M f  is bone, but a part  of the bed is believed to have 
been cut o u t  by a strike follt, The &em bad was, t m e d  on the. SW- 

face fmm tb'Esk fhul-2, zone e l m s t  to the Jonesville fault (fig, 2) 
by Mans of .anger boringa, but no meamremnts sf its Wc2mess were 
obtained in this internal, Just east o f , *   oxl led fie f a d t  bm 
trench qposu res  measured 'by T u d ~  &/ &OW between 5 and 6 feet uf c o d  
i n c l u n g  several thin clapstone partings. In the Bvan Jones h!l, 

8 has a to- thickness of 5 feet, including two thin claystupe 
markers in the upper-psl't. At the west erd. of the  van Jonea w*ings, 
at l o c d l t y  $, a t o t d  thickness of a little mra t;han 4 feet includes 
3 f&t of c o d  (fig. 5 ,  section 11). Thichtneeses of #, 3, and % - 

fedt 'were measured at l d c a l i t l e k  Q, . P, an3 0, respectively. %B ' 

section at O include8 '2 t&n claystone partings (fig, 5 ,  section 10) , . * 
' David bed (bed 7 3 ) .  - me Dvld bed (bed 7B) + . w h i c h  was mined 

to a snaakl extent an both 'aides of Eska Creek, hasl been Wwed west- 
w a r d . ~  far &a local i ty  V, and may be represented by a4 in the 
lower part of+ 'W section at. l o c a l i t y  0, h a  a anaJdm M c h e s s  of 
3 feet of clean coal, in a surface exposure gn the west bar& of Eska 

14/ ntck, Ralph, op, c i t . ,  pl.  i3, sebtians 42 and 43t - 



Creek, it deareases t o  abaut 2 f e e t  'in a trench exposure 15/ on 
the north lbnb just east of the Jonesvflle fault ( f i g ,  21, The 
David bed r@p not extend down t o  the level .of the  Eska cros~cut 
tunnel, alth.wgh it my..be. represented by t h e  coa ly  mtefial, in -. 
h2ghly faulted rocks exposed in. t h ~  tynaial a short d2at;ance north;.' . 

* .  
west of the; &erg bed,, , . 1 , . 

. ,  . I  
. . 

T,n the b p n  Jones &&l, bed '73.' consib9 t p i  two benches. 
The upper bench, .including , 2  feet of clean c a l  with a t h i n  clay- 
stom marker, is separated, by @ f e a t  of bone and m l y  claystone 
from the  l d e r  bench, which contains Bbout 2 feet of so&*$ bow 
coal. At locality V th2 s bed is probably 'represented by a +f oat  
seam of clean c-2 that Sncludes a,  thin band of coaly iron8ton.e. 
Red 7B cannot be correlated bdth cartaihty d ' t h  coal sxpasures 

' 

farther m3 t, but I t  may .bs :represerite'd by 'cbal seams that  l i e  
about 25 feet above bed 8 at Loc$Zi.E~es 0, P, and Q. At these. three 
localkt ies a Tower bench, 'containing 2$ to 3 feet of olean ' cod; i e 
sewrat@-by 3 to 86 feet of clqystone from an upper bench 1 t o  1% feet-thick 

'Maitland bed (bed 7A), -- The FitlanFJ. bed (bed 7 A )  was Oraced 
from Bska Creek westward to the Eva $one@ crmscut tunnel, and may 
be represented by coal  s e a m  ,in %he l e l r  part of the a e o t i m ~  
measured a t  Lo~alities~V and wd.. k t  a surface exposure an the  west 
bank of Eska Creek. this be# c o n ~ l s t s  of an upper bench. c o n w n i n g  
3 feat of clean c ~ a l ,  .a &-foot palrtfng of coaly claystone and bane, 
and a. lmsr bFh& containing % feet of coal d t h  a. f e w  coaly iron- 

I 

stone 'concretions. The W i t  land bed m s  not Ldsntifiad in the new 
E 8 b -  .tUmelJ . b efng either kt, m t ' by faul t tng or b o  high to have 
been -intersected by the ,  tunnel, buk it was braced at the surface on 
the  q o r t h  ltmb from the Eska ' fault zone nearly to the Jonesvtlle 
faulteq Inarh$rench east oP the Jonesvil le fault the bedconsists # -  

of upper an&..lower Qenches) &'kncX 2 feet thick, respactirreU, 
separated by 6 .  f e e t  ' of coaly claystone . .In' the Evan Jonas tunnel, 
'bed 7A,has &' .ove r - a  thTckn$ss bf :@ but includes.anly 2 f e e t . , .  
of clean coal,' .mf nly in a single : bench near the  berse. . #  Possible 
equivalents of bed. 7A a t  l bea l i t i e s  V and V contain at least 74 feet ' ' 

' of clean coal. The exac-b relation 'of bed 711. to coal .  exposed farther '  
b s h  i& not  known, but it is pbssible that beds 7 and 7A are: splits: .: 
of a t h i ck  coal seah ~xpose& aC locaUtiee 0 an$ Q that has been 
correlated Mth bed 2. df the Buff a14 mine;. in st he Moose C r e d  area 
(fig. 3andfig. 5,'sectfona l2an&t:18). ). I a .  _ 

. .. u- ~uck; Ralph, op, cit . ,  pl. 13, sect ion 39; . . L  , 

0 .  IY TUCIC, ~ a i ~ ~ ,  op. cit .., p1. 13; sobtion : 3 i  ." 
. . . .  , . ,  

^ .  , ? . ,  



eaet Side.:.- ~&ccw&r)g to 
Creek cronsksks;of an 
t op  nas .not exposed), 
lower "bench 

relat&valy qSaat3 coal .in two b,bmqhes , s e ~ r a h d ,  by a 1-f 00% cbaystone . I  

parang.. . Fa2f;fier west, in a .trench just. i a s t  p f  the ~ones*2le- , , . . . .  
faukb, the-bdpconsista of tm ber4qhes ~f,aoal,mdr? than.:3 fe.e$, 
Wdck~~~ssgamtgd by 5 feet of  coaly olws-b?gns 
EvmblJamw ,tunnel, conmists of aq ,uppe~ ,17f 
prking of chygtpm and bone,-ondla lwer 3-fo~t~bench o f r @ w l , k a t  
is bony near both roof and footwall and irichdes a prorninerh siU- 
ceaus clays tone, marker., The p o s ~ i b i l t t y , . t p t  bed 7 may be correlative 
with ;aoa&,exp~aed at labwuties o and Q ' m ~  suggested in tkla as-' . 

. ' 'cussf oa of bed ?A, . , , ) .  I -.< . 3 

, 1 . 1  ' I  * > 

Bad 6. -- A ooa 1 bed corresponding ' closely in. stra$i&ephio : , 

gdsit- bed 6-of the Evan Jones ,mine was exposed. in a trench -on 
thb.le.:nwth -limb 3ust west '  of the Eska faul$ zone (fig 2). The hed 
consists,-.bf upper and lower bnches  .sf cleqn coal, 2.  Feet'& Snches 
and 3 f wt 10. inohes in thickness raspectively, separa%bd by 1 foot 
of thin-bedded clays%one and coal,, In the &an Jones tubel ,  bed 
6 consis t r  of an upper 2%-foot bench of coal, a 2-f oot  claystone 
parting, and a Lower bench of coal wi$b an ovemall thicWeai3 of . . 
53 feet iauludtng three claystone and ironstone payt&ng'i 3 to 5 inches :, 
thick, A smwhat similar section is expossd1,800 fee t  west in a, . . ' 

crosscut j u s t  west of chute 32 on bed 5 (fig. 5 ,  section 341. Bed 
6 I s  bauevad to &. l.epxeesnted by a ?-,foot, bed i n c a u d i ~  .6 fe,et 
of c o a l a t l a o a l t t y Q  (fig. 5, aectiarr.U),andprobab&,,elsobfc~a> >.. 

exposed a t  l oca l i t i e s  0 and P, but poor exposures q d .  &&tmbed 
. .. 
: : m  

conditipn of t h e  coal precluded definite correlation at ' h o k e  p o h t ~ a  . . ,  

Bed b:'&.possibly be represented on the south .lid6 of, thd . : 
Wtshbone Ell plyncline .by, .bed 00, exposed in. t h e  T3vk 'Jones tunnel .- - , 
near the ,pog.%L. x . , .  . ,  ' I "  ' 

- , " *  I '  ' ' 
I I .  ' 

Bed 5$.,+Aj .&&;;bed beqeired $ d b  equivalent, to bed's of t h e  -. , <  . . 
, han  Jones Pldne was. partly qposed' in a trench on the ?orW ltkub ' a ,  , . : 

short  &stance west o f  the B k a  fault. zone (f ig,  2). There a ~ ~ a l y  

- .  . I .: . . 11/ Tuck, Ralph, op. cit., pl. 3.3, seo t i bn  28.  . 
, . 

Rck, Ralph, 'op. cit., p i .  section"35. 



section of nearly 17 feat "included an ugp-e'r 1-faot be-n@:;df @wJ~j+p-h 
ironstone no+les' undew'lain by 1 C,&t df cqaly e&$stgrie:& Cram6 . ~ s~@: l ; ' ~ '  
a middle bench with 4 feet of ciaan c o a l : ~ d ~ l a $ n  by'l fdot'a fnCAes bf : 
cmly claystone, and a lmbr'berreh inclu$lrig a't lea&$ 6 feet qf 6tW1 wf%h 
ironstone noduleq,. T h e  f c r o t h l 1  "of the lowr"'doal. ~ s : '  n o t  &QoS ed. In 
me Evan Jonea Crosscut tunnel "bda 5: ha8 an ov8P-all *hicW6sa of 9 f e e t  : 
but fs very. &kty, inclil&$g 1654 ehan t: 'feet of cIsan..coal d2stflbtrted 
through several th in  benches. bt'chuts 23."khe, bed has an oVehaL3 &hickfiesa 
of more than '20 .feet, ihcluding &' uppsr 14-f 00%. bench of b6:al;l paPtLf 
bony, with a f e t  -th$h claystone 'parting;; kepfated by 4 feb% 3f c e l y  ' 
claystone frdm a lower bendh'bf 'clean cbhl at least 3 feet tMck=~ FTeae- 
chute 32, beh 5; with a total  thkuKness d f  more than 20 fee*, , ine&uded,; * 

two  b&c hes . bf relatively 'cXe$ c ml, 4 a d  7 ,  f aet WPcB, eadh.2 of 'mhjlctb 
includes seve~al t h i n  d a y s  tone  g r t i n g a  (fig. . 5 ,  sactiofi 17); ' - '  

- '. 1 

-r I 

Badq.5 i a  w e l l  exposed a t  1doalj.tte"s 0, 'Q, and* W, h d  a t  dl three 
local i t ies  it includes at least' 4 feet of cleari e a r  and. .4 bansida~abld 
additf onal thickness of bony coal and bone (f ig.  5 ,  secttons 15, "16, and 18). 
The c o r r e l a t i o n  of the upper c a l  bed at these three lokalities ~ L t h  bed 5 
in the, Evan ' Jones workings to the cask is based on, t h e  f ~ c t s  tdapt i G  bbo$h 
areas, (1) .the bed, is th,e upper member of ,a di i t i nc t ive  $roup"crT c ba l  ' W e ,  
( 2 )  the  bed is closely overlain by a compact, r%dge-jeorlPdr5g si lksfbhe bed 
which was traced alrnos t co'ntinuously batwen: the"  two areas, and ( 3  3 t h e  
siltstone is in t u r n  overlain by a th3,ck sequence of barren sediments, 

- 3  

Bed 5 may. be, 'the north-Uhb 'equi+ilent of bed 0, or  p ~ s s $ b l y ~  bf * 

both beds b and' Obr of. the south limb. This tentative carrelaliion f 8' . - 
predicated on the correlation b f  a group of beds t ha t  ouew;li& bed 5 
on the north limb b t h  bed@ 1 to 4 on'fhe south -limb. 

I . I  
Bed 2. -- C a a l  bids expoqed in the W$SF&NW$ sW. 16, (f ig.  2)' ,' - 

and preswnabl$ l s j n g  . 3 witbin Mie B k a  fault xqne, are believed t o  ; 

i n d u d  e beds 2, 3,. arid 4 of t t ie '  one svilf e group. The aupposad 'i 

equivalent 0% bed 2 at ' thls locality' comprises two benches Of coax4 ' 

2 and 3 feet thick,  separated by 2 feet of claystone (fig. 5, sect ton 
211, A t  local i ty  I, a ?$-foot bed of coal with several thin clay- 
stone par%!Lngs, 'underlain by 2' feet of bone (fig. 5, sedtian 20) 
is believed .to represent bed 2. The correlation of tlds lsfrd~ and 
associated coal beds end coaly zones, with beds 1 td 4 in t h e  south- 
limb worwngs of the' Evan." Jones ihine,'ls baaed on general sfmil@%y 
in s&ratigraphic sequence, and on the fact  that the coal, bed@ of ,bath 
l o ca l i t i e s  are aboclt the game dabbnce below the Eska conglomeYate, 
A " cda'lL bedj ten&&ivsly..correlahed. pRith bed 2,  is , capos ed at l oca l i ty  
0, where it includes 4 fee t  of coal and some bone; and at IoCaUty N, 
*ere it eonsis ts of 5* ' f ee t  crf coal and bone, interspersed d t h  
erueml thin claystone partings (fig. 5 ,  section i 9  $. 

Bed - 3. -- The probable equivalent of bed' 3 ih the  $sE$@ sec. 
16 Includes nearly 4 feet of clean coal werlain and underlain by 
coaly claystone and a few t h i n  coal beds (fig.  5, section 21). A t  

0'" 



10caliw X a 12-fmt c u d  bed with several cl&ptane partings 
r q i ~  from I inch t o  1 foot in thicheae ( f ig ,  5, section, ZD.) 
is belienned.rto reprassnt bed 3. An Efcf o o t  sect ion at l ~ c a l i t y  P, " .  
consisting of coal with 3 c l ~ s t o m  partings 2 t o  5 inches thick, 
probabv repmsents bed 3, but neither fdotwdl  hca hangin& dl ." 

was emoeed, Tke upper part of the coal sect ion at locality 0, 
including at  least 5 f aet of coal md two '&inch claystone pmtinge, ' 

is thought t o  ~epresent the l o w ~ r  part of bed 3 .  rA.compLe.t;e saktion 
of bed 3 is exposed at locali ty IT, where i t  includes t h r e e , b d e s  
of clean coal 2 t o  feet thick asparated by bane (fig. 5 ,  sect ion 195. 

> .  , 
Bed.4 -* - Bed 4, the uppermost coal. bed i A t h ~ :  1"bw-e~ &&uska' 

Valley f i e ld ,  i e  believed to. b :re resented at least in  part by th 
upper co&ly section in the W$SE& sec. 16, where &.feet of coa l  is 
included in 11 feet of strata (fig;5, section 2). At l o c a l i t y  X 
'thi& c o d  was detected o n l y  in . a n _ q e r  hole, ancl its thichm~s 'was 
not determined. Bed 4 in lib south-lfmb workings of the Evanw Jones 
mibe isv &ported to have been less tZlan 4 feet thick. c o d  at 
this d h d r f  zon on. the north limb we& of Xoealitp X is .deegw buried 
by overburden,, but i t  i s  posaible tht* the bed  &tends I .w~tmd 
far ae ' the other members of the 'Jonesville group. . ..,, . 

. ' 1  I . - 
wi Depqe its 1% vilas r~ortheast of EsL9 ' -1' 

h l  be& possibly of dgnificmt extent and thi-ss are ex- 
. ~~~~~~~~the aouthslopeofalowri@sabouC1$-milesnortheastof  

Eska, in'a ,deep gully aJ;Pw,a muthest-flowing tributary o f  
Eslra Creek. These c o d  beds.,w&re.'tracsd for 2,400' feet d o n g ,  ~e west 
d l  of .the gully (fig. 61, and detailed sectibna were mmawred'&t 

- 

several J o ~ l i t i e s  (fig. 7), . I  

!b atrata enclosing b s ?  c6&1 beds En;e typicad. Ghi,c$&on 
ae-nta, cansis t hg dominantly df -stone, &ich locgll~ g sadss 
into siltstone and incJudes occasional thin beds of fine s~dstoner 
Below the' .coal-beariw ,wction, however, the. proportion of coarser 
sediments is higher, and in .the lower part of the madiuiTi- t o  
c o a r s ~ r a i n e d ~ w d e t o n e  is the predominant rock. A mall. diabase dika 
b s  beerr intruded i n t 0 . W  sandstone about 1,200 f e t  south of locality 
4 (fig. 6 ) .  . . 

: !beEhe presence of' Cretdceous ( 1 )  rocks a short distance east of "the 
g;u- in whikh.coa17bearing ~ p c k a  are q o a s d  s~ggests that the -1 
li.es.nge;rh.the..ljase of.* Chickdoon formatibn. This suggestion is 
mpported by the presence i n  .the lower pmt of tk sect don eorpoeed in Ulg 
@ly30f a bad of claystone c~mglornerate, consisti; of f l a t  kt we& 
rounded pebbles of greenish-gray .dayston6 imbedded in a matrsix of 
similar h t  somewhat softer clayg tone. This rock i s  identical in appa3 .ae  
dth. a bed expoaed a &or% distance above the Cretac~ous ( 7  ) contakt on 

m i d d l e  fork of Eska Creek, the only other  locality at which such a 



. ", L ' . . * I ., . rock was obsemed. .',, . , . .  _I  _ . .  i . 1  1 : .  . 
' I .  * . >  . .. . 

The at= ture of &k 'd.&~~bearifg ' strata ,'in a this wed %pears to' Lrr 
complex, Wt is not yet lmEjivn indeWi1.  The attit* of %.e rocks at 
aome points suggests minaz'.f'ol&irrg and. at, others indiciztes strong f ~ l d f n g  
and fau~.ti%. W'stmta in h& area a6 a whole, at least on,the :w& 
eride of ths Nu, appear* t o  hav,a a genera1 northwest strike and a southwest 
dip of 200 t o  300. . I 

. - 
I . *  

" '  

The 'seotiong at: loc&li$iek i i d  4 show a definite .thi&ni& of the 
coal zone to the south (fig. 7) a .Jt f 6 not  certain that, t W  c o d  at loca3if;y 
2 is the m. as that at IoCB;Eit$es. I; ayld 4, .as it 2s afi the opposite side 
of the &ly'&na is lmgely *wms&, :#but a. pro$ectfon.of dips indicated that 
it is at about the same horIzb#, .A. cod. bed tbt apprerltly 'lies about 
50 feet stratigraphically blob ,the p ~ f n c i p a l  coaJ, zone .is 'exposed at 
locali ty 3 (fks 6 and 7) but was ndt. Pcrund at other' poiht in the 

' I  . 
2he..possible -e.conomic importawe of the. mal in this kt%, m n d s  of 

course on the extent an8. avers@ t h i d d s s  of the co&I beds, which can be 
detwmined only by waergpmd -laation, hny development would be 
g e a t l ~  sjmplif i e d  if the ma1 could be trackd s m t h s t w r d  2azd dl3wn tbe 
dip to t1w foot of th ri- in.which the gul ly  is cut, whence t m q b r t a t i o n  
t o  the railroad at Eska would 'oe relatively easy. ! , . . 

I., I .  

C Q A L B S ~ R ~ S ~ ~ D  3TEUIEZ MININO.mC'JSImS . .. ,.. - + 

- I .  . 

In the following dl~&ssiok .of mal.mserves and .future m%irg:jdevalopment, 
the eastern part of tb l~wer~~%tan~sk& V d l e y  coal fjeW is djv'ided in to  
blocks sewated by the mjor faults. . .  . , .  .. . - 

' 7 :  . . : r .  . 8 .  

" - '  

With regard to coal resews in: the block -st o f  t~ ;~?l'tb&$ 
f a l k  (fig. 2) * %ck @ skated Wfi ::tb'eanount of C O ~ X  abme 'thEb. mek 
level is mall, but mggaited -&'at -some coal might be dmebp86; oh j 
~ t h l ~ ~ s b y s ~ i ~  slopes, ,Ykps,,coaS. iections, a n & h r l l ; d P i ~  
l q e  indlcate that poss2bly as mu& as 4 inillion tom ef coal  l i e  . 
below the old mine wosking~s. !Phi& esthate is bwed upon the w&~p$io.e 
that tb synclinal axis east df &+a Creek has a southest plunge of 
not mom tbays lo0, and t ha t  all the beds of the Maitlmd and E s k  - -  . 
groups contime- t o  h bedrock mface with undiminished thicbess ,ma 
quality and without major inkerruptims by .faulting . 9he a m a t  of . 
re'coverable .coal i s  probably considerably less t h n  the &om est imwb 
because of faulting;, proximity t o .  tb berBrrbck =face, a d  thi fakt 
tha t  srruch of the c d  lies close . to  'and beiieath Elska. Creek. Mast of 
this ma, except tb&S of ths E & > ~ a u p  on'th'south limb in th 
Vicinity of Eeka Creek, dips le ss . thp QUO. and 'cmlb be mbe& only. @ 
a I m p i t c h  method. . b t h e r '  exp1mation;by. &&per drilling m i g h t  

' * I , .  . > . . .  . . . ' *  , . 
, . . .  * . *  . 
. . 

%ck, ~ a l p i ,  & Eska Creek ma1 &posits, Matarmska ~ a l i e y ,  
Alaska; U. S. Gaol. Survey Bull. 88~-0, p. 2l.q, 1937. 
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reveal conditions Wat would wr&t  futher attempt& $0 mks th i s  ' 

block, ga r t iw l s r ly  a t  =me future tim vhm W mom rs&dily avail- 
able c o d  in other parts of the axea ie ersrhmstea, . 

In the.il.lock be tmen  ths Eska ana Northeast Eaults, *:bas of the . 
Eaka group have been mined <above the 1,000-f ao t . level on. both limbs, 
asld above the &O+foot level &idly on the wuth limb, Mih- fm 
'the lower 3mel l a "  8tiU in progress, In addition to the m a i n f ~  
coal mailable froth th active vorkirgs and under - the present system 
of mining, a considerable tonnage of  coal in the Eslra group Lies aLow 
the syaclind &s em t of the. active raprkiqy, This coal, w i t h  dipps 
rqing; from 12O t o  2 5 O ,  coud '  be mined only by a Sowpitch method. 
An additional tonnege extends down th dip from t;tse 80Sfoot  level slang 
the axis and both 1Smbs. of the plunging eyncline to*the' Eska f&t* 4 

Yuch af this coal  a lso  would have t o  be m i n e d  a low-pitch method. 
.. . 

The position of the mery bed in .the E s b  ckobncut tm~l. indicates 
that the Mait- g o u p  and possibly one' cr two, higher ojaL b d s  underlie 
a xslatively small area along the axis in the western prt. .of this block* 
Nom of the beds above the b r y ,  with the posc~ible exception. of the 
Bvid bed, i a  believed t o  extend down t o  the tunnel, leml. ?heir efi- 
Waot ion. theref ore, would rog,@re some .special method of d e m b p n t ,  
including a mise or incline t o  a hjgher level, hmfficient data are 
availabla on which t o  base an estimate of the tonnage in the M a i t h d  
groupand higher mala in this block, kt the total does not exceed a 
few h d r c d  thoueand. tons, 

' !he E a b  f auLt zone is believed t o  contain no mimble bodies of 
coal  on the north limb, bemuse of tb highly faul tad and &isILtwWd 
col4dftian mea;led in t b m n e w E s k a  tunnel, On the sm$h limb, tb 

: faul t  ,zone 4 a . w  mch as L,OOO.feet w i d e ,  t h i s  block my contain SOW 
relatively;: urndiaturbed coal .in b0die.s large enough Go mine ; thia4 is. 
suggested by tkve ,qpzrently unfaulted c.ondit ion of the Jonesville g q  
where it 'mops out i n  the rest half of the sec. 14, on or near 
tho axis ~f the syncline. H o m e r ,  in the absence of und.erground. wrk- 
ings or atenaive outcraps, no estimate of probaSle tonnage o f  minable 
c o d  i.n t h i s  block can ba ma&. 

-.  , . . The hdck bounaed by tho Bska md Jonewille fault zones includes, 
on the nbrth limb of ,the syncline ; the, largehat coal ro sene  in unit 7 
(Eska m i n ~ ) ,  Part of this blook lies in unit 6 but is separated from 
t&e active (north-lbb,) warkixs  .of . t b  Evan Jones mine by tke Jonesville 
fault, The strata of. the north limb in  th is  block: are thought t o  irr- 
c l u b  all the p x i n c i p l  coal beda of the field, from the Eaka g;roup t o  
tim JonemiUe. grow, imlusivc (fig, 8), &e nor tbhinb  workings o f  
t h ~  Eska mine at the 9-f o o t  l p v e l  are new being extended w a s t w d  in 
th.is block on bed* of the Edra group. On the south limb the o w  coal 
beds extendix &ove the level of khe lban Jones tml are  k o s e  of 



the Jonesvilla group, of which beds 3 and 4 were nLned ,in %he ,.old . ,  - 
south-Umb, workings, :nowatbEcndoned~.' The,Esrka group 4nif beds 5 t o  ,B . , 

probably U e  south of. and:beIm these workings, bat,,@ ;&hi area in . . 
which 'they should cr0.p .out f a  covered by a deep mntle 'of s l ide  rock 
t h e i r  ex&& posit lon and extent f n this block 8xq not. kmn., :-, 

I .  . m 
. . '  

. + 

The block between the 8onesville f a u l t  endthe -west edge if the 
area. mapped, : at, the boundary of coal-leasirrg .mi$& 6," conta ins .  t h e  
largest knmn and potenk ia l  coal. reserves in the.lmw. Matanuska 
Valley field,  Bed 8 Jhas been traced, underpousld. ,pbout - 4$7L70 fee t  
westward from the &van Joneki crosscut tunnel 8nd is in-bemupt~d .by 
only  3 or. 4 f~wJts .of relati.v&ly sm1l dfsplacemmt., B a s  5 and 6 have 
Men traced.undm.@;round.about 2,SOQ feet, andsthe seqqmce .of coal .., 
be& .that comwse beds. 5 to 8 in- the vicinity. of the .  tunnel has been 

- traced'ab the swface wegbvard to* the base bow-, '.a distance ' of . 
more than 2 miles. B t h e  interval between the fad6  of the gangway 
on'bed 8 and, the west  boundary of the kaae, surface* evfdenae indicates  
at h a s t  three trarmsvmse' fau l t s  in the werlytng conglomerate with 
apparent horizontal diaplacmen.ts of the order of 100 feet ( f i g *  2) .  
New the face of the gangway on b d J  8 is a f a u l t  along which the west 
s ide  moved about, 50 feet south.' This fault may t& the aam as, or a 
branch of,- bhp. easternmost. of the three faults detected at th& surfaceY 
Alkhough these faults when encountered underground will "oe obstacles 
to mining, the p r ~ b h h  & recov'eriig the coal  beyond tEiG w i n  be sin- 
p w i e d  by the  f a c t  *at th direction of d-isphcement 2s known --- 
at each of the faul ts  on the  surfa~e the west side mwed south* 

A small asbase dike cuts t h e  coal+earing strata ,+t locality P 
{fig. .2) .  =a &ke, which 'was tzaced for several husidrr'ed feet, 
strikes, abdut N. L+5QW, i t 3  .nearly vertical, and i a  abou-t. 20 fee t  .thick. 
Its pos i t ion  and trend. fnd$:-cabz $$at i t 'woktd  kave b&n''encountered , 
underground if the  gangway 'on bed '8' had been advance4 3q0 to 400 feet  
farther. The: intrusion of thfs'&We apparently had Uttle effec$ on ' 

the CncXI~sing sbat;a, as coal h i th in  a few inches of ths . contact l a  
wact ical ly  unaltered. Evidm t l y  it a effec t  on mining w l l l  be Umlted 
chiefly to. the increased dif f icu l ty  of driving gangways and c s o s s ~ a t s  
thou&., $lie hard igneous rack. . .. 

1 

Present evidence indicates that at lea$t 5 minsbLe coal @ds*are 
ipcluded in the north-Umb $@ctidn between the Evan ~ o k s  :crosscut . 

turn1  md locaUty  Q, and pobab1y . a~  far west  as the  le&iqg-unit 
boundmy:* .These include one bed in the Jones~I l l e  goqp,  ,pobably  
corresmlrlding to bed 3 ofq  the'sbukh-limb section,  three beds, in the 
Premier .group, and bed 8. ' Bed 'S of the Joneaville grqup could possibly 
be added to the l ist  &'minable b,&s, although Zts  extent and thick- 
ness west of locality X are notUknbwn: *Bed 2 is a l ~ o  of minable thick- 
ness, but so closely under12es'bedd 3 that ,both beds could be worked 



only if it i3 f m d  f easibls ,%o -rrdne 3t6m %#her aa ~ n d  .&d. ' . . 
Near the c f o ~ s m t  t w n e l  beds 5 ,  6,.:7, :and 8 ham begm. mined, land 
keds 5 . a d  8 M e  been positi~ely id6rzWfie.d. a$. 1 f& wesk as loccilj* 
t i e s  $ and'0, -respectively (fig. 3). %er~.$wo thickst coal beds? 
between &dsi 5 and 8' at l& a W y . 8  naay.c=mrespond Z;o beda 6, 7, and 

' 

7A in th&JF;rt&n Jones tunnel, but t h e s e  o d r e l a t i o n a  ,have not Wen : 
confirmad. ' ' 

I r 21, 

A sru&pof e s t h a t e d c o a l  retlerves. in oarious parts of .the area- 
is presented in table 2 i  In c o r n p u t l ~ ~ t o n n a g e a ~ ~  develapd bcoal .  
remaining in hHUws above .existing ghgwaya was n o t  $0 

t h a t  the' tomges  &iWn r e p h e n t  coal ln advance of #e gwgway faces 
at .(;he end of 19U1 In compi lbg thdi%able no attempt was mde t o  
eUdnate  coa l  tbt i s  p r o b b l y  not minable, as f o r  example coal 
that c losely dv5rUes beds that have b ~ ~ n  mined8 and caved, or coa l  Ut 
lies in such r6 la t ion  t o  another n h a b l e , b d  that only one o f  -bhem . 

can probably be recovered. Bcwever, the table is so arranged 
separate figures are given for questionable blocks on individual, beds,, 
so that the reader can classify and elindnate certain blocks as non- 
recoverable in the Ught  of his own Imwkdgs and experience. For 
example, m o s t  of the 488,000 tons in bed 73 shown in the fourth c o l m  
from the right in table 2 pobably w i l l  nwer be recovered, as it 

' closely overlies caved w o r  kings on bed 8, wherea8 the 370,000 tons 
shown in the next column to the  r i gh t  potsably  can be recovered, pro- 
viding it is mined before the undsrlying bed 8. 

The recwerabiUty of ce r t a in  blocks probably aannot be determined 
much in advance .of actual mining, because of lack of information on 
'thickness and i n t e rvab  &tween beds. Thus beds 2 and 3 a t  most points 
are t o o  closc to b~ d n c d  separately, and it mag or may not b found 
feasible to mine them t o s f i h c r ;  if not, tho tonnages gfven for bed 2 
shoule be deducted from the total reserves# 

The figure8 given for aywage thickness of coal beds are based on 
measwemerxts and a r e  believed to be conservative for the areas in 
which they were applied. In determining the average thickness considera- 
tion was given to the probable thickness tLat would be dried in actual 
practice; bony roofs and foo twa lh  were excluded In some beda, as also 
were thin benches sepaxated from the main seam by partings of: equal 
or greater thickness. 2-1 th wes ternmost .'tilock .thickness measurements 
of m o s t  beds were, avaiBbh only near the eastern edge, so the average 
thicknesses used axe in question, as indicated fn the table.  Beds 

, averaging less  than 2 feet in thickness were not included i n  the compu- 
tatians. 

I 

The figures given in table 2 for the block west of the  Jonesville 
fault do not  include coal  on the south  limb of the syncUne, or c-1 on 



the nor th  Umb k l W  the -.&%f && : &we E ;scs*  in a e  blook %FM* . , 7 I 

of the f aoe . of. ~ ~ 4 , g a t g w h y  .& &&iPr ,. :Tla& coal 'beds probab& w-q &i&ej 
extensive . 'a~~6as: W a x i ~  .of, th&iQ&&%be ;as i ~ l $ ! ~ : ~  it,; Tb%Bk 
fore, m the basfs.of' t k & . & @ p ~ d w % e  a$* (xp3erUin by the cqal,  .. 
measures' and tb p 'ababb  j&mmg%;~&oNJ, thicIsnwab " o f ~ o & l  beds, ,:# 
is e a t i m t e d A t h b  a t  Bas9 45,1&U&on tons of ccol,.in a,ddhtia-v-$o 8 

that shown in table 2, under l i e  Nishbom H i l l  bebeen the J o m s v i U  
fau l t  and the western boundary of the basing unit. Structural 
evidence indicates t h t  the mm&mm~d~@h of o o v a ~  in t h i s  mW,d@ 
about 2,QOQr%dt&i The &bdve,mtd.Wts~~&W not h c l u d e , b a  L! 
for which 'adequate data are no t  -avak&bk, or any coal be& sfm:the 
Eska grmpjr:wkf?ah a& fiat ,beEemd :tdc.be of minable thicknassa;mr 
any great extent west of t'ke dgndsv2lle, faulrt* 

w . '. . 
&I the -b&sis of the above f ilwea, -the t o t a l  estimated coal 

reserve in $he eaetera part of the .low& Mataw& Valley coal f;C8e3rd . 

is appok&&tely 70 ?hilUcxi tans. , 1 1 "  

< I (  I 
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Coal traced by aqmr bor~mgr 

Contour I n t e r v a l  100 l a a t  

Figure 6.-Sketch mop of cool deposits IV2 m i l r r  northaost of 

Eska 
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Trace of fouR on plane 1,000 feet 
above seo level 

oo (cl rrom indicate r el~iive direction of 
bar/ionlol mowmsn?) 

A x i s  sf synetine and direction of plunge 
* 

FIGURE 8.-SKETCH MAP SHOWING INFERRED POSITIONS OF 
'COAL BEDS AT 1,000-FOOT LEVEL BETWEEN ESKA AND 
JONESV~LLE FAULT ZONES. 


