
CNQWQY OF TED3 UPPER MAT"ANUSU 
VULEY, A&ASKA 

BY 

STEPHEN R. C U B S  





. > 

,. -,by r n p &  wh-,-------- .---h*--------------*-*4.-+-A--,  
Xntroddon,*,, ,,---=- *,** *,* ----+- ** +' ,. b t i ~ n , - - - - , , , , - , - - - - - - - - - - - - , . , - - - - - - - - - - - - - - - - - , ~ - ~ - - - - ~ ~  

, .  -.. Amuntbtavesfi&ions------ ---.,--------- - -,--- - ---- - ----. - 
4?'* ExpEbm- end meonnaimmca m m e y s  -,-,,, ,,,,----. *-,, 

S lDet~il8d m p s  ,-,, --- , - - .. - --- ---, ---, -*I - - -- - - - -, ,.- --, - - 
Acknowledgments-- - -, , , , - , ,, - - - , - --, , , ,- - - - - - - - , -, , , , , , , - . 

&nerd dewription of the dfefrlct ,------, J ,,, --+ 

- 
,, ." , 

, II.: . . - Fauna ---- - - -  --- - -- - ---- - -- --- ----- --- --,,,, , --------. 
~3-t - , ,  . + AcmslbUlty-, , . , , - - - - - -, - -, . . , , , - - + -- - + -, , , , , , -, - - - - - - - -, 

Traile -,,,-,,,, ,,,,-- -- - ,.,.- -, - - _,- -, --- -----'--, -,, , 
Rlgtoq of developmeot- - --, ,-- - - -- --- - --,, ---- ---- - --- -,, , 

Btraflg.ph3- --,*-,,..+,.,,-----.,-,...-----+-,-.-----------,,.,,,, 
Gendfae f luea , , - - - - - - , - - - - , , , - - - - - - - - - - , . . , - - - - - - - - - - - - - - , -  

. . Mstmnorphic m b  d undetermined age- - ,,, , ,-- --- - +-  -, ,-, ----, 

-.. . Alte~ed g m m k e ,  slab, and mbist., -,,- ,--- --- -,- ke --- - ---- 
lam Juraaaic mkB,,,,,-----------,,.,------------.--------, . .,: Talkeetw formation ,.-,,- ----,,, ,,,, - , - - . -,.,, ,,;, 

:r., 
, - , .. 

.-. . .  Mddle and Oppr J u W a  mfrs--,,,, ,, . ,- ---+- - - - -  - +-  - -,+,, -+,&- 

- .  , , . ,.. . - Tuxedpf esndertone (Mfddk J d ) ,  -- --- - - - - - -- - --- -;--- ,, 

. > Chinit- formation (Upper J m i c )  ,,-.--. -, . . ,, ,---,,-- ---- 
Naknek formetion (Upper Jureseic) ,, -, ---- ,, . ,,- -; -,+----,- 

Lower Crefa'mne rock~ .---- -,- - - - - - -------,,- - -,, - - ---,, . - ,,,- 
TUB and conglomerate-- -, , , , - - - - - - - - - , 1 - - - - - - - - - - - - : , - , , , , .. \'" ,, j Inwer Cmtawous (?) l ~ t a n e - - - - - - , - - - - + - - - - - - - - - - - - - - , - -  

U* Cretmus roeb ,-,, , -,--- ------ ,-,, , ,- - ----- --. . ,,, ,--- *: ,:,, ,Matsnuaka formation-,, . - -- - --- - - - - . , . - - . - - - - - - . - . , - - - - - - - 
rn M y r n b - , - - - - - - - - , , - - - - - - - - - - - - , _ - - - , - - - - - - , - - - - - - - - - - -  

3-6 ., mnemIfe&me~-,,,,,---------,,,**-------~,,,-,-,------- 
$: ; 
7 - Chickaloon formstEon . , - - - - - - , 0 0 0 0 0 0 0 0 0 0 - - - 0 0 - - - - 0 0 0 0 0 0 - 0 0 - 0 0 0 0 + - - - - - - ,  

j' ** --Fa'lra aonglomerate and ~onglomm~t1c eend&one of uadefsrmIned 
' --*-------------------------,---------,+-,----------* . I .  Baaadtic leva and t& +-,,-,,-,,,------: - --- --,+ --- ---- ----  

gurrtemarp. daposrfs,, ,-------- ***  --------- ----------------,,-* 

Glacial and high4ew1- gmveIs, ,--, ,-- - -- - --1 - --, - ,,, - 
AUllvhm ,,,, - ,-, ,-- -, , , , , , ,- -, , - -- - ,, , - * - - -- - - - - - - - - - -, I - 

fr>. ' h e m 1  dructure d district ,,,,,-,.------ ,_,, ,,,,---A_--, ,,,, . - ---- - ,. 
I - -',:. . Igmmm rmh df the up- Matmuaka Valley, by 5. B. Medie, jr ,,---- 

. . ;r,y , 
. ' h J-io volcenie mch ,,,-,--- - -,-2, - --- -----,,- -- ------- 

' W h r y  volcanic rocb,  , , -, - - -- - - -, , , , , - - - - - - - - - - -, - - - -; - - ,- - - 
'~Id~ver~LB-,,,----,,---------,,,,,-------,,.,,.,----~--,, 

,:-, 
- Gradtio roche-,,,,-------,----.--------,---,-,.----,--,-- 
- , '  Wf%lsfh-,,,,*----------,----,-,,--,-,,,,,,,*--------,- 

~&l?bb, d W ,  and b d t  ,,,. , ,,------- * ------------ *-**- 



Cod--,,-,---,,,--d~---~--~-*--,11111111-----~--+---d-,,~---~ 
Amhl dldzilbaton ,,,--,,,----------,,,-*-,----,,,-,--,---, 

. . Rratlgaphlo occmnm,, ,,,,,,----,--,------------ -,. ---- 
Cbarack of the cod- -,-,-,---4----,,h---------,--, -i_._._._.~'~ 

... Phyo id  pso@E~,,,,,,,,-----,-,---**---------.----- 
Cadbeda--,-----,,,,,,,,---,--,*,,-,--------d-~----A - . . - - Hteaming, coking, and by-prodapt q m -  ,,,,-, A,:, ,,, 

. Chemical mal-,, -- - - - - - - - - - - -,- - - ,, - -, , , - , 
I ^ .  . Mining conditions- - --,-, , - - - , , -- , ,- - -, ,- -, , , , , , - . - , - - -, , , ' I Effecte of foldlng and laulfitlg,. , , - --, - - - - 1,- ,, ,: -, , ,=-, - . -  . Eff- of intrunive mcb  ,,,-,-,--,,-----------.----,--- 

Underground wabr end gss- - -, , , , , , , - - - ---- - ----L - - - - - 
Chickdoon and Cod -k mines-, ,,,, ,---,--,-----------. . I '  G o n c l u e i o ~ - - - , - - - , ~ ~ , , - . - ~ , - - - ~ , , , , - - , , , - - , - , ~ ~ ~ ~ ~ ~ ~ , , , ,  

I ' Yndar dar,,,,,--,,,,,-,,,,------,-----,-~--,--~---------dar----dardar.-- *, 

- -m 
Ram 1. Topopphlc map of the uppat b fanwb Valley- ,-,, ;- Xe packet. 

2. k l & a  map of the upper Mafanwka vallm- -,,,r ,,,,, In hcket.  
3. Bheep Mountain and gage of the Matanuab, fmm.Gelet 

P~int-",--,,---~,,,---~,----,,---~---~-~*,.~-,-~--.,, 1s 
4. A, rxrwdr J W o  mch on wmt dde of Chiukalodn River 

north d Castle Mountain; B, Lower J&c roukn la S b q  
Moun~-,,,--,,--,,-,,,,..,,-,,,,--,-,,,,,,,,,,,,-- I8 

5.d,JMcdCre-zoob=*elol~armdoP.Boulder 
Creek flab; 8, Mountsin north of lower end of Bod& Crselt 
flab ----,,, ,--- .,-,-,,- *,-- ---, *-,,*--cc . .  , -  40 

6. A, Tetthy mdstnrie at entnrnua to PLLO~&I st 6 d  of 
Boulder (=reek £late; B, Tertiary shies on mcth kmk ,of 
Matmusks Riva at O'Brienk ford- -, ,,, . ,, - ,, - -, ,, - -, ,, 40 

7. A, Terthry conglomersfa on eaet bank d chickdoon River; 
8, Tertiary Eavas u n c o d ~ b I y  ovmlylng Twtisrg can- 
glomerste on emit eide of Chlckalaon River ,,,,,,,,,,- ,,,, 40 

8: A, Gravel bluffs on enat bank ai Gravel Cretk; B, %Ids aod 
fault in Tertiary mcks nea: end of Anth14ta EHdgk-, 41 

9. Panonuna of Anthracite Ridge from traiI in basin d .hrlnbn 
Creek ,----, , ,,,--,,,,,. -- -,,,,,-,,,---,,,,- * ,-----,- W 

10. A, Btmdatnt of m t h  faoe d A u t w t e  Ridge; B, .md%m 
ridgea south of A n t h d t e  Ridge -,,,,,,,,----, aseaseaseaseasease --,- B8 

El, Folds and fadt on ~ o u f b  f m of Anthr#iIfa Ridge;- ,,; - - - ,, , 66 
12. Tertiary shalen on nwth bank of Matsnuslm Rivw j& &owi 

O'Brien'a ford ,,,,---, , +, , , , , - , - -- --- -- , , -- - - W 
IS. A, Foldd Tertlarg whalm ov&hrud by igwMu8.~0kr. md.W 

Upper Cret-ue mhdm on w t h  f a u ~ a f  hthrr~i&-;  
, B. Gnrmbled coal-bearing rocka in w e d  bank of O'Brien 



P u n  14. Coal d o n s  at ~~n mine and on property of Chick* - looncoalca -------------,-,,,,----------&+------------ 

25. Plan and p-e of working~ st Chiokdoou mine-, ----,- ,-- - 
16. Cosl bede and foIded coal-baaring m k s  in muih fam d 

Anthracite Ridge----------------------------*---------  
F r o m  1. Map of muth-eentrd Alamka, ahowing podtien of Mstannska 

coal field -,--------- -------- ------------ --,- ----**--*-- 

2. Bketch map of upper Matsnualts Vdey ahowhg a m  in which 
timberoccm-,-----,,, , , ,---+-----,,, ,-----+------------ 

8. DhgmmrnatIo =tion of rocks of Chickdoon f~~matlon on the 
next to easternmost tributary of Pulinton Creek ---,,,,,-- 

1. Magrammatie section of Chickdoon formation and ~~ E& 
at c a d  end of Rush Zake Ridge -,----------------------- 

5. Dingrammatio wction from Metenuab ZUver to dnthmeib 
Ridge along Csscde O e e k  ------------------~----------  



, . 
, . 

" I . .  '. 
- ' ,  

, f, ;'. - , . 
, ' , , ' . ' . .  - . -$,?,; ? 1, - :'! 

. . , . . , 
, :  - .  . I ' .  - ,  . , ' I  " 

. ,  . .. : . , . ,  . " !I , , - . , ,  , ,  - A ,  ."? , 

. , 
, . . ,  - -  

, : .> , . : 
, , 

j*:.,, jq; ,. . I ' -  I.. , - -  
1 ,  . , .' 1 1  

, . 
, : I  

-4: - ,  ; 
,., 



, - ,  , :  ,. ,,,; ' . .- 

. . _  >. ' .. . - . ' . ,  
.': 

, . . . 
-: . . I .  ' . , , 

. , 
3,?. :, - , . .a - - .  - 

, " .  . - i .  ;'..". ... - -  ' 

- .  . . 
PREFACE . 

; .. :,* - . I  , I  

I n B d a l  deveropment is contmlbd, ta ao great an extent by the 
.availability of power that orgenimrs of enterprises involving the 
growth and future of Alaska inevitably &re led to cunsider the I-& 
sovrcea that may supply this essential. The G-eological Survey, 
recognizing the necessity for data on this subject, early began to 
examina and report on the known deposits of coal in the Territory, 
and it was in pursuance of the plan of coL1ecEing at first hand data 
on the poWtia1 cpd fidds that the investigations dmribed in the 
wmmhsnyifig &port were nndertaken, 0 

'Although tbe coal in the Matan& region h~ kid. ta have hen 
known to prospectors as early as 1894, the first published informa- 
tion keg~rding it WBS in the report by Mendenhall of his explom- 
tions in, 1898, which 8 p r e d  in 1900. Since that time a lirge part 
of the 'Matanuska Valley and adjmt regions have been studied 
by the Geological Survey as development warranted mnd ss oppor- 
tuni ty permitted. Many of the studies, were,carried bn or directed 
by G. C. Martin, whose broad knowledge of the Mesozoic and 
Tertiary history of the whole of Alaska made him the best authority 
on the formations in which the coals of this region occur. In 1913, 
in the continuation of his work, Mr. Martin covered part of the a m  
'described in the accompanying report. At that time no detailed 
map was: availah,  and the data he collhcted could not be plotted 
on the map that was subsequently made, with the exnctnms deemed 
nmwary for the adequate portrayal of the mmplex geology. As 
a d t ,  the publication of the report was suspended until further 
field work could be done. The intemptiam c a u d  hy tha World 
War md the fuWment of many pressing duties prevmted early 
resumption of the work. In the years that elapsed new mining 
developmentrr fook place in the region, and new geologic data col- 
1Bded from other parts of Alaska ne&entRd reconsideration of 
the whola problem. In 1!424 it became practicsble to take up the 
;wdr again, but Mr. Martin had resigned from tba Geological 
Smey. S. R. Cspps was therefore assigned to the work of corn- 
pI8ting the ertudy of the eastern part of Ithe coal field and of bringing 

m 



np to date the &dies of the westeFn part of the upper ~~~ 
Vdey, already larely shaped up by Mr. Martin and the other gw10- 
gists who had h n  emxiated with him. The lsrge share borne by 
Mr. f i r t i n  in making thia report W b l e  entitred him ta be 
named as joint author, but in defe~eace to his definitely e x p d  
wishes and b u m  Mr. Cappa mapped the eastern part of the field 
and also did the &a1 work of putting the raport in tbe f m  in & 
which it now appears, ME Cappg has "tken the rqansibility for 
ell the-opinions expressed, exaptshere specific refernee is made -b, 

to the work of other. geologists. 5 
The *%ant economic fad bmngit.out by this mp&,ie'that 

the @per ~atanuska  Valley confains conisiderable M q  of d s  of 
quality as p d  as any others on the Pacific The .mining of 
these a d s  will involve many technical problems, as the beds me 
much folded and faulted and here and them are inttndd by ietmim 
rock& Ca&idem'D1e prospecting should therefore p d e  my &n- 
sive expenditurk The mining will doubtles be costly, a d  at p m  
emt there ere no adequate means of transportation, nvdable, IW that 
develop-nt af the field, to be successful, should bB undmtdm d y  
rrhr the mining and marketing cash ham been carefull J determined. 
The competition which them m h  would now f m  in the ma&& 
of the Pmific from cheap California oil will inevitaldy decmm 
as the sapply of oil for fuel becomes depleted. It is therefom mfe 
to predict that at some future ti&, if not now, fhe co& in the upper 
Mahn~dzi Valley can be profitably mind and will be a d u ~ b l e  aid 
in the developmeat of the Territory% indudries. 
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@EQLO(fY OF THE UPPER MATANU8H.A VALLEY, 
ALASKA . . 

me &a d d b d  h thh ~%port cavere- abwt 190 quam miles in 
the'0pP.r  pa^ of the valley of M a t a n u h  Biver, Mwwn Chickdoon 

SVW . a d  Rich C d c .  M a b &  BiHr is n d u t a r y  bf 
,whish i a no*embard projecting e m h ~ m e n t  of h k  Met. 

(Sea &;:I.) Tbd part of tbe M~tanwks V d l q  that lia below the 
1-21-2 I 



2 Q E O m Y  F IPPBE HATAWDSW V W P ,  ALat3RA ? 
town of c h i d ~ l c d  is m y  referred to as the lower ~ s t a s d  
Valley, and the a b v e  Chickaloon is called the upper f i b u h  
'V&$Fi ,@hii&M ;id gt &be! end. of %ha chi&1091h 1 bbk-kt6 $ha 
Mash Railroad, 28 d e s  northeast Q# MatPbnuslrll md 74 miles by 
rail noHh& of Anchorage. Ear tbl6 purpose of squaring out the 
ares here describd a portion .of the- area adjacent to Chickdoon 

* 
River, pmvioudy mapped by Martin ~tnd Heh as the lower Ma&- --- 
nosh Valley, is in$uded h the accompmyi6g geologic map (pl. 2). 

55- 

~he<;in-tiob upon which this report h p-: based 
were p&ed by other investigations vhich revealed the .wed 
featuws of this district h d  cuntributed in ti large. degree to the 
d t s p r n - & l o w ,  . - ,- 

T h e  :&st authenfic information was gained in 1898, warn tha 
MitmIwka Valley lwss travamed by W. C. Mmdenhd, who w&s 

attached as p l o  st to a military expedition in charm of apt .  
Edwih%F. Glenn, T enty-Bth Infantry, United States Army. Men- 
denhall's exphati ns mwfred areas on fie w& shorn of Prime 
William. sound rm I r route extending f r ~ m  Ewmmt~ 'on ~ a y  to 
the h d  of Tahragain A m ,  thence by way of Glacier Creek, amd 
Yukla G e e  (Eagle Rvsr) to K d k  Arm, upqthe Matanuskn Vdey  
to its head, and thence northward to the Tmma. Mendmhlifs 
amun't2 of his explorntions includes a general description of the 
+p log io  aad gmgraphic bea.ture8, actompanid by a tapogmpbic 
map on the scale 1 : 625,000. ,. 

The msl of  part. of the Matanuska.Vdby w& W e d  by Q. Ci 
Msrtimin a reconndence made in August? 1905.  martin'^ report' 
i d l u c k  a brief m u n t  of the geology and geography of the area * 
covered by his work and a more extensive description of ,the dl, 
including detailed meamments of many coal beds and analyw r- 

of pepmmhti~e samples* 
This ragion was visited again in 1906 by a Cfeological surrey party 

which mapped, h t h  topopphically md geo1Spically, on the recan- 
naissancs scale 1: 9bO,OiM, all of the Matandm and Tslkeetna Val- 
leys, as well as part of the monnhin arm bordering the western edge 
of the Capper River basin north of the M l t b u g b  Valley. This ex- 
@tion, which wlrs in charge of T. 6. Gerdine, topographer, wlts 

r-, G. ~ , d B ; a *  F.J., QBo)ogp m d W & o i  t h s h v m M n ~ w h T ~ ~ l # t q y  
' 

d m :  tf. IR OeOl: € W ~ e g  Btlll. W, pl. 6, 19U. 
a ~ e n u c a h I t ,  W. C,, b. mmnmiamnes *m ~ a *  to. t8e 

U e b ,  in 1Bsfl; U. 8. -1. Snwep Twentieth dna. R W .  pt. 7, pp. -Or I-. 
amm, 0. C., # h m m m n ~ e  of the Matamunlca cod ads, mmka, in 3906: U. S 
W1. R w v s g  Bull. 2R@, 1906. 



e p l n i e 8  by K E Sargent, topogmpher, and by Sidney Paigsi 
and A B e h  Kwpf, gmlogistq whom mport4 on the .@logy de- 
soribed for therht  time an approximately compleh d n  of the 
Yemmic and Tertiary m b  and was accompanied by a, gdogia  
map sbowhg ,the aseal distribution of the larger geologic unit& 

In 1809 a bopopphic survey in chntge of R. R. $sfgent was 
cnmiad~out in: the lower Matanuska Valley, and the -ag map 
on thel91tah;IIr@2,500 was published in 1912. 

. . I . 1 . t nETAnan aVBvETS 

A d&e$ geologic Burveg of the loner klatanosbs Tallq aaa 
msde in the summer of 1910 by G. C. Martin and F. J. Hatz, 
assisted by Theodore Chapin, who a d  as a base the detailed top- 
gmphic nlap made by R. H. Sargmt in 1909. The report on this 
work, mmpanied  by the maps, was pubfished in 1912P . 
' A detailed topgraphic map of the part of the upper Matmuaka 
Vallley that lies immediately east of the area m~ered b$ the earlier 
lnsp (Bull. 500, p1. 4) was prepared by R. H. Sargent in 1913. 
This map ia included in this report (pt. 1, in In 1913 
d5tailed geologjc surveys were begun by G. 6. Martin and J. R. 
Mertie, jr., misted by R. M OFrerhck, their ~ttenfion being 
d k d d  maibly to the study of tbe mmrrences of coal b d  to m a n -  
nai-0~ ekamhatiom of surrounding areas. A preliiniry report 
on the phases of their work tbt had an ecunomic bearing bas h d y  
bean published: and another report was partly prepared. At the 
time their field work was done, however, the detailed topographic+ 
map waa not yet available to them. Their field notes were therefore 
plotfed on the cild reconnaissance base map and later transferred ta 
the detailed topographic map, with inevitable loss of accuracy. 
Fudhar field work was necessary to complete the detailed geologic 
mapping, and the report was withheld from publication nntil this 
muld b done, but the internt ion of the World War delayed the 
carrying ont of the plans until 1924. h the meantima. the cample- 
tion of tbe Aloaks BaiIrosd, with its branch line to Chlck~lmn,'and 
several yesrs of. ptensive mining and prospecting in the .coal fields 
of the lower f i t a n u d ~  Valley, with the consequent dudy of the 
chamtar and structure of the am1 beds, had added greatly fo our 
bowledge of this field. In 191'1 G. C. Martin made a brief visit, 

' 1 *h& Idnep, and Knwt, A M P $ ,  Gcolo~Ie -maimarm Im tbe Mstmwm and 
b~mtt 'Eadm8,  Alarlu : U. 04. hney Ban. 827, 1W)T. 

4Muua a. c., a d  mtm. F. J., Oeolm and -1 am8 of tb loner nhtn~mh vauep, 
-,: IJ. 8. QsoL Barvey Bull. 500. 1912. 

trim map- mew mrnp~td RR B d n ~ l C  mhet md W ~ I M ~ I  lo I&S m'm -tt.te 
lmp of p~~gper Mabunk& Valley;' mmle 1 : 625,OMI. ThI. &et. A h a h  mag. be 
pareharPd tram the Director, Qmlo%cal I u m y  : price, 10 emh. 

'Afnrtln. 0. C., end Mertle, J. P... jr., Mlneml resources of the m p p a  % h a o h  and 
Nelcbina ValIepa : U. FI. Geol. Burpep $1111. 602. pp. 223-299, 1014. 



(Qe d b  d ahi$.hava besn published.' . &.I918 .lib 1@1@ 
dore Chapin, Gteological Survey, waa idtionad at-:&&rage 
with the main purpom of studying the hctnre of the -1. beds of 
the Mnknuakr field and of making correlations- be- the h b  
there e x m .  Hia studies resulted in two reports' A cawidere 
able number of ,reports on the geolom and -1 remumw and on 
engiriearing pmblems relahi to mining in this field bsrs been mrde 
by other persons, but most of these ham not been published md %o 

am not genenrLly avsilabb. Perhaps the most comprehensive of 
such &dim was thet carried ~ l t  by Capt. W. P. T. Hill, T, E. 
Sange, and W. T. F o m  for the Navy N m h  &a1 Commission 
from July 1,1920, h April 30, 1922. Their work ineInded the care- 
ful plotting of the geology .of the mine workings and Btructurd 
studiea of mad of the coal &ions exposed in thia field. Durine the 
period a£ their study extedvs mining developments' were. eariid 
out at Chickalmn, a numb= of diamond-drill holes were sunk near 
Chickdoon and in the Coal Creek area, and many h m d d a  ,of feet 
of gangways 'and countem were driven on the coal beds on .the east 
bank of, Cod Cree& . . 
Tn 1% S. R. Capps, wit& Kenneth. K. Laadeta as kehnt, vent 

the months of July and August in thia district. They visitd all 
the workzng m i n ~ ,  but their attention was directed mainly to B study 
of the geology and wkucture of the part of the coal G l d  thai li&s 
east of.Chickaloon River and to a geologic reconnaissmce of tba park, 
of the, Chugach Range that lies immedintely south of ,Mattmusb, 
River ,between Gravel Creek and Rings Mountain, Some rehe- 
rnents, were made in the napping of the area east of Chicblmn 
River 'and north of Matanudca River, and the wri& done is re- 
spaGb1e for the geologic boundaria of the nrea muth of, the 
Matanuska, (Sea pl. 2, in pocket.) ." .  

30 many pIo@ta ham contributed t~ th6 study 'dnd mirpping 
of &id field-that it ihl; impossible to measem s m h l y  the credit' 
due ta.esch in the campletion of this report. G..C., Martin, who 
haa larig been familiar with the M~tanuska fieId, md h i a  coworken, 
3. B. Mertie, jr., and R. M. Overbeck, out2ind the main geologic 
units and p l s d  them on the a e p  in about the pmition &own on 
Plate 2. f i e  manuscript and illustrations prepared by Martin and 
Nertie have been largely wed in the publieation. The eetrc , .  

a. C; Osome p - ~  at the ~lrtanmkn coal mines : IT; 9. OM. ib~-~jb&." 
8Q4, pp. 26$-W, 1H9. 

*Chapfa.'meodom, Wtlp &mI8rmeu& in the BUCammka cbal ialdh; V:':&'Ml. 
Buwey ME. 712, pp. Ill-I=, W&; ti. a. Qcol. Burref 8~11:  714, pp, 1%1@@, 1821. 



-tions,m. dratipphy and on the ignaous rwks are hem . p m n t d  
' ' 

ja mbs@tidly the form in which th- geologiste p- them; 
.same other swtions have been revised m d  in part wwritten. Theo- 
dem Chapin, of the Geological Snrveg, and Capt, W, P. T. Rill, 
T. E.,Savage, and W. T, Foran, of the Navy Alaska Cod Cornmi5 

' a worked out many details of structure, particularly in the ~ r e a  
- mar Chickaloon and Coal Cmk.  The conclusions m e h d  by Hill 
+P , Foran were the remlt of nearly two years' i n w i v e  st;udy and 
,,& (gsm the first accurate basi~l for engineering =timates of the amount 
, + of coal available in ;several parts of the field. Their mports and 
'* miPe mspa haw been cansulted and freely drawn upon. So much of 

the informatian pmured by Martin and his aswciata, by Chapin, 
d by Hill and Foran has unconmioudy been inmrporetarl into 
the k b k i n g  of tha writer that it ia impossible ta determine in each 
case to  whom &it f o ~  particular idem is due. Certainly the pres- 
ent =port could not have been prepared withont drawing largely 
en the mpubliabad 86 well as the published work of thm earlier 
invedgatora. The writer dona i~ v n s i b l e  for the opinions ex- 
preeaed in regard to probable future developments in this field. 

O m  D-OA 08 TEE DXBmm 

M s h t l h  River 'is tributary to Knik Arm, at the head of Cook 
Inlet It rim on the western edge of the Copper River Basin and 
flows westward between the Tdkeetna Monn0ds on the north and 
the C b w c h  Mwntaina on the south. Matanuska River is ahnt 80 

. milw in lengkh snd has a drainage h b  of about 1,000 q u m  miles. 
. Its fall in the lower hdf of its c o r n  is about 20 feet to the mile; 

w upatream it is steeper. Thii mpid fall gives it a swift cnrrerrt, 
which, with the overlad of sediment and the c o ~ u e n t  -em1 
diversion into many shifting channels ever sn aggrading flood plein, 

J '  , makss it unnavigable. The fall is, however, so evenly diskibuted 
Fhst thm is no readily available water power. 

The principal hibutpries of the Matanah fmm the nmth are 
Caribolr Creek, Hidm Creek, Chickaloon River, Kings River, m d  
Qranite, E&a, and Mowe C h .  The principal tributaries from 
the muth inclqde Gravel, Monument, Goal, Carban, and Carpnter 

:., C h h  and a number of unnamed stresms. In general the tributaries 
.'A 

1 : ! 4gf the Matmuaka that enter i t  from the north are larger than those 
from the south. 

The Matanuh drainage basin may be divided into the mountain 
areas nnd the v d v  areas. The mountain areas include part of the 
Chugach Mounhins, south of the river, and the Talkeetna Mountains, 



~r&M<it: ~Tke T d h t m  M m t u h  am divided by'&& N e y  of 
Chickdom~Wiver into two topographically d i ~ i m i l a ~  @* which 
are known' 4a. be also p l o g i d l y  unljlre. The mombins we& of 
ChicgdIoon IWer are in general IGgher and mom rugged than thm 
to the etd .  The height of the summits is in general 6,000 tb 8,MM 
fe& T#& of Chickaloon R i m  md 5,000 to 7,000 feet cast of it Th e  
gedenl d4ibade bf the summits of t h  part of the Chngach Mom- 
bins && lies in- the Matanuska drainage baain is from 7$000 to 
e,ooorf~.t. 

The Mhm.idni  Valley, as the hrtn is used in tbii is the 
part of the basin of Matmmka Rivar'that liee between #he high 
ridges bf the-Tahtna Mountains on the north and the Cfitrgach 
Mombim on th south. It includes the flood plain af the river, 
as wdE as the beaches on both sidedl up to the point w h m  t b  
stmp slopes rim abruptly above the beaches. The Mah- 
nudm V.ey,Eiasl.a general width of about 6 miIm bedmeen' the iap- 
p r o ~ e t e l y  pmllel and fairly dSethct mountain from&. Within 
its limits .are rounded hills and grgrlbvnlkovemd f l ak  The hills rim 
to alt ikhd~ of 9,800 to 3,500 feet, and most of the flab to about; l$W 
feet, although m a l l  gravel-covered benches at the months of soma 
of the tributary valleys rise as high as 2,900 feet. Within this bromd 
valley (see pl. 1) the tributarg dreams occupy m d m  valleys, 
gome of which am box canyons, especially along their lower courses. 
It is "nohorthy that the Mahusks,  practicslly throughout ita 
cou&,'ii~ nearer the south wall of the valley than athe north, and 
in m d  pbc& hugs the muth wall (pL 3). 

w& of Mmse Creek the -valleg opens out into the ?det 
dats, d 'gravel-covered lowlmd on which few of the i-I' b i b  
and r?dm iise higher than 200 or 300. feet. B e t w e d  these hills 
sre many marshy flats. 

' j  
I C W ~ A ~  ' 

k '  'I 

~ h k 4 h k  Valley, lying b d t  frold the oosan, h o b a t s  
more Eke that of the interior of Mmka than that & the ma& 
The m e r  temperaturn am rrmthermaild; the wintmwafe tmvere. 
The precipitation is. light, especially in the summer, whean, although 

^ dondy d a p  rrre not infretpent, there is m e t i m a  only a few incherr 
of rainfdl dnring the whole mmmer. The snowfall is mid to be 
modmte, 'B tab1 of 3 or 4 feet usually acrrmnu3atjng 8nnuall~r. 

The $&owing hble is a summnrg of observntion~' furnished 
the United S t a b  Weather Bureau : 

I 
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line h thin district is st a general dtitnde of 9,000 to 
2,MO feet, a h =  which t h  ia the umal p w t h  of mall h w h q  
moss, and grsss. The t m ~  include spruce, birch, md m~eral kin& 
of cottmwood. Most of Matanuska Valley except the higher s l o p  
ww or@mUp covered with a stand of spruce, birch, and cotton- 
wood; but extemive forest fim have m p t  over large areas above 
Cbichloos and on the north side of BXatanllsIce Eiver and destrpged 
the timber, The p m t  growth in. general h not densg ~ n d  the 
timber. is  of bnly fair quslity. Mmt of the spraw; trees are under 
12 inchas in diameter. T%B largest m e  that the writer noted hod a 
c h d h c s  of 5 fee& Them is m timber enihble for expo* and 
the supply will probably saon prow inadqete  for ld use if ex- * 
hmiva n&ing is undertah. Fignre 2 shows the ares in which 
timlm~ m. 

msk&iot.e opea b i d  fore&, as well as the areas whi& .ban  e 

ktely W b-4, are mvewd with a d- growth af p m ,  chiefly 
.sedt@~ Large awsa of bunch grajns dm occur above timber line 
at  some localities, @Ily in the w r & m   pa^ of the district. 
*She= natural meadows are large enough to furnish feed for 8s much 
'stock es B likely to be needed for local m. 

FAWXA . . 

The fa- of the Mabmh V~Iley is practically the ssme ma ths* 
of the neighboring district8 of similar geographic character. The 
game snimala include sheep, ph ,  black and brown bear, m, and 
caribou. Of them only the sheep sre abundant. Among the 





8n.W m d  sqnim~s, n b ~ i t q  and mien.  he 
rnimsle werafommr1y abundant but are now found in only moderate 
numbem. The abundant game bi?& are chiefly gmuw md ptar- 
migan, but ducks may ber found on some of the mall l s k .  Trout 
are p m t  in many of the streams and lakes, but they are not notably 
abundant. Some d m o n  mn up Matnnuslrs River but mot in d- 
cient numbers to be industrially valuable, and they hami lxm lirma g 
used men es a local food supply. 

me upper M-tmosk. V~I* is mmi~y h b t a  as far as C M C ~ ~  
1a0ll by the Chickdoon branch of the M d a  Railroad, which lmvss 
the main line st Mstanuska and has ite e&am terminus at Chkka, 
loon. Aa no active mining waa in pro- at Chickalobn in 192% 
drily s.single trein w h  vwk was schednld, dIthough two regular 
trains w m  run from Anchorage ta JonmviIL and Sutton, aome 18 
miIw west of Chickalaon. Befom the completion of the nriProsd the 
only getabIirrbed route into the upper Matantdm VaUay was by 
wamn r od  &om Knik, on Bh& Arm, to Little Susitns River, ma 
thence-by pack trail up Maknuska Valley, Part of that old h i 1  
bstweeh Moosa Creek and Chickaloon is still open, but in p~~ 
fires have burned the timber, and fallen trees have mnda the tmil 
i m p r d l e .  P&ically all travel to Chickaloon now g c ~  over the 
193 road. From Chickaloon eagtward only trails am available. The 
odg" wagon mads in the district here under dimuspion am a &or& 
etretch B mils or so 10% that leads from the railroad &tion. at 
Chickdoon to the buildings on the terrace aha the tam and a 
dmhh ,about 2 mila long an the south side of Matanmka River 
from the tramway a m  the river to the coal  working^ on Coal r* 

Creek. . 1: . . 
TEAmB * 

The main t r d  fnmz Wickaloon to the NelchEne district 
Cbickdoon River at a fard a mile above tbe town and lesds thence 
northeastward nlong a course roughly p a d e l  to Boulder Creek, 
which it cmsm 10 & out, at tho Baulder Crmk Flats  
Another mute to upper Boulder Creek follows the w e d  bank of 
Chickdm River northward for 6 milee to s bridge across tbe 
Chickaloon, now in bad repair, and thenm h n d e  eastward tu 
Boulder Creek, whem it joins the tmiI described abve. Thia route 
is now little usad. From the Bodder Creek Flats the Ndchha &is- 
trick may be Whed by one of three routes-by the old Matanwka 



taail pmwnd Sheep Mountsin, by the Hick Cmk tl'aili or by way 
'of M d e r  Creek Most of the trawl follows. the Boulder Creek 
tasx I 

. 'ffr~,oH Bf~tanudm h i l  exten& &ward dwg the sonthem btwo 
qef: Anthracite Xi+ to the fork of the Hi& Creek trail st Index 
J[J.3pa, B distanc~ of Il m i l a  For She last 3 miles of this distanm 

w the trail lies through a burned area where f sllen 4nes ham almost 
d i f e f ~ t d  it and made travel slow md difficult, The Matmusks 
trail turns..mth&ward at Index Lake, follows a ridge btwecn 
b 9  lag,, 4 c m  H i c k  Creek 1% miles from the fork. It pro- 

Y ceeda €hemm.northe&ward up the valley of am tribntary of Hicks 
C& Tha .Bicks Creek trail leads from the fork northetastwhrd 
along tha north ahore of Index Lake, ascends high dong the mom- 
tain sids to avoid &@ Hich Creek Canyon, md thence proceeds 
mortbwwd .bowad Caribou Creek. This rout& is! now little used. 

The . trrrils .described above are abut the only distinguishable 
in thi$&stri&. A dim trail, now much obstructed by f aUen 

timber, baW.the  old Mahnuska trail half a bile &st of Cascade 
Creak and bad6 to Matanusktn River at the mouth of Winding 
Creek, Packmddle Creek may dm be followed from the Mehnnska 
hail to Metsnuaa River. The GmlogiM hmeg party in 1924 
fo& Matanda River with pack horses just rhve  the mouth 
-of Graw4l Creak, amnded Gravel Cmk almost to the glacier, and 
then fdJowed, the muth bank of the Matmuska down to Coal C m k  
and t he  tramway across the MaEanuska at the month of the Chick- 
alum Throughout most of that distance little difiiculty was en- 
countered ssw for the n&ty of much h i 1  cutting through the 
brush. That summer Matandm River was exceptionally high 
m d  in m& plam unfordable, and at s point some 8 miles abve  

# Chickaloon R i m  it was net-ry to build about a mile of trail high 
dong the mannlin side in order to  avoid fording the river. ~ d s t  
of the tributaries of MatanmkaRiver from the south between QraveI 

.I Creelr and Coal Creek emerge from the mountains. th~wugh precipi- 
tous myons, and ,much laboriozi~ trail building would be required 
Mare pkck horses d d  be taken into these rsllqx. 

HI8mP OF DEVEXDPMENT . 

The Msta~~bka  Valley is an ancient route of travel horn the 
, -inbrim of Maaka to the wa, by which the Kenai Indians of the 

_ , -  , - interior of Alaska kept in touch with their kindred on the coast. 
In mom m n t  times it has been the highway dong which the Cook 
,m natives travel each summer to hunt on the eastsrn front of the 
Talkaetnm ' Mountsins with' their Copper Ever kindred and along 
which the lrattek in turn come down to the coast to trade. 



. . . Thd wMte nwn in the Matanud& Vdky wem pd&ly t d -  
ere snd frappefa from fCn&. It is mid that the knowledge df the 
occurrence of m1 wa8 obtained from the Indians by traders ,and 
pmqmhrs in 1894.. A little proqxcting was done during the hext 
year or,t~o,  but as Aid coal deposits were at a n t  time comided 
of no f due, the mamh waa mainly for pld.  7 % ~  p m m ,  of pl-r 
gold on Caribou Creek was known at  least as long ago ag 1390PB * 

The beginning of mristruction of the Alnska K e r t h e  RaiZtlprrg 
from Geward in 1903 rePived inter& in the coal depkb,  *hich 
b p n  tu be actively pmspeccerE in 1904. The inbe& .in the ma1 
field8 eontinned until the withdrawal of Alaska. coal Ian& from * 
entry in 1806, when the attendunt suspension of wokk on the rs i lrod 
put an end to ell activity in the coal fields e x q t  on the part of 
the Gwernmant officials. The mining of 1,100 tons of cod by the 
Government in 1913 for s Navy tast,'l the enactment of s mal-lgaaing 
law in 1914, the subdivision of the public lands, h e  pnrchx88 of the 
A l d a  :Xorthern Rdway by the Government, and tbe hginning 
of cokruction of the Alaska Railroad. f rom Sewed to Fairbanks 
in' 19tlBf all stimulated intemst in: the Matanuake md field. In 
f aat, the position of this field, containing a & gmde of steaming 
aoal, was one af the controlling factom in tho &aim of the ronte 
far the Government railroad. Conhction of this r a i W  on@ 
stnrted, .it h a m e  imperative that coal, minw in the M a h *  
Vdlty ,should be developdl to  supply the railrod with fuel. 
Furtl.lmore, the needs of the Navy for a coal supply on the Pecific 
maboard in American territory, capable of f urnIsbing , m i n g  
d of a grade sufficiently high to meet its requireman@ was a h  
* pow& stimnlus ta the prospecting and development of tthie coal . &Id, As will be seen from the following brief summary of dadup- 
men& in the Mstanaskr coal field from 1914 to 1922, a large part 
of the.pmqi&ing and mining of coal hm been done under , two 
gooernmtal agencies, the & s h  Enginwring Commission and #a 
Navy AJaska Coal Cormnission. T h i s  pioneer work wns a-y, w 

s d  governmental operation appeared at the time to be the w y  
in which to assure 8 m l  supply to the railroad and to determine the 
availability of ma1 for the Navy. Sins 1929, however, privately 
opermted mines have been sufficiently dereldped to supply the local 
demand for coal, and in 5923 and 1824 no coal was mind by gov- - 
emeatkl  agencies, dthough the mines at E h  and at  .Chickdoon 
were kapt in shape to produce coal pwmptly in csw of a;n in- 
terrnption in the supply from private sources. , 

= m e n ,  W. c., A -lmae from R - - I ~  EW thsh~Te. 
Ahah. in rBBB: D. 8. saot BUWW h e n t h t b  Anas wt., PC 1, p, 981, WP: , ',, v': 
u Brooks, A, H., The Alaskan mlnjng Ind~ntrg In 1814: U. B. W L  Srrraty Ball, 822, 

pg. 27-80, 1011. L I . r 
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E+- D E 8 o B m o x  OF T m  D m c T  la 

Aebrief c h d o g i c  account of the importmt txml-mhhg devel- 
opaPeatg in the Matanugka field follow& 
The 6nst mining was done in 1918, when 1,100 tans of d was 

rnW by the Government for a Navg test. In 1916 some 8,000 fons 
of cosl waa mined on Moo= Creek from the Doherty &a on a 

permi t.""'JChis was the first commercial production f rwl the 
fietd By I017 mnstructim on the Chickaloon branch of the rail- 

. 4 had reachd Eska Creek and active developments on severs1 
looal properties were started. The Eska Creek Coal Co. took over 
the BT8~tin Ieaae on pnit 7, began mining in Jlmuary, and sledded 
th% cod to tba railroad at Sntton until the E~ks  spur was built. In 
mining, however, faults were encountered, md production w n  
-ebppsd Zn June of that year the property of thie company wrts 
-haad by the Madcan Engineering Commission, and kt  the same 
h e  unit 12 an ChiGkaloon River was wt wide by Exdutim order 
krr the urw of the comrniaaion. S m e r  S. Smith, then of the Bureau 
of Edines, was p k e d  in charge of the Gdwrnment-contro~~~ prop- 
e3rfiea at E h  and Chickalaon, and active development of minw wagl 

bqpn* In 1917, a h ,  units 10 and 11, htween Chickalmn Bivar and 
Kmga River, were granted to Lara Netland for the Chickeloon G e l  
Co., and active developmetlts were begun on this property. During 
the yem the Doherty mine on Mmse Creek was abandoned. In. 
Decarnber, 1817, the Baxter mine, on units 2 and 3 on Moam Creek, 
was opened, and it wss operated until April, 1918, the coal being 
sledded to tbe railroad at the mouth of Moose Cm& 
. Pn 1918 a Iarp part of the coal produced m e  fmrn the Qov- 

emmnt-operatad mine at Eska, although the Baxter mine produd 
4 for a part of the yew, and r mall tomqp WBS mined inciden- 
tally ta davdopment work at ebickaloon. 
In 1919 only the Government mines were operated; the a k a  mine 

produced over 40,000 tom and the Chickaloon mines over 4.,W tons. 
In 1920 most of the output came from the E s k ~  and Chickloon 

minw, but the Evan Jones mine at Jonwville, which later became B 
notable producer, was opened up, and construction was &rtd on 
the coal washery at Sutton. In the same year the Navy Depart- 
ment began qstematic prospecting to h d  coal mibble for use by 
the h v g .  This work was directed by the Navg Alaslp Coal h- 
mimion, of which Commander 0. C. Dowlmg was chairman. 
Sumner 5. Smith was placed in charge of the technical direction 
of field work md had mociatsd with him Prof. T. E. Savage, 
of the Univemity of Illinois; Lieut. (new Capt.) W. P. T. Hill, of 

meodom, U l n g  devetopmmts in the Matunaaha m i  tiela: u. S. -1. 
%LTal Bull. 712, pp. 340-141. 1920. 



t b  #M* CaPpe;,and:Wi. T, Fmm. m t i w  and d m g r o r m d  
exploration were actively pushed at GChk Joon and on Cod, C&I 
. The* p a s  199k mw t h  continued opmtbtion of th Government- 

controlled mines .at Eska and Chickdon and tb open- of, a new- 
mine) om. C d  Creek. Dinmonci drilling was carried out itl. tha~Esb  
and A h 1  Creak, fields ta prospect tha ma1 M s . .  The Eman J a m  
mine WPS ~yStem~tically developed and produced considerabb -I. u 

Tbe yesr 1992 waa notable in that for the &4 t h e  &ace t h b  field$ 
mm active1 y mfloited pri~atdy operated mines were the main, p w  
duclm: - Of a total of 61,335 tom of cod mined d y  7,908 toWwaa w 
produced by. t h e  C ; o v e m e n t - r e d  mi- ttt Chickrlm, &ka+ 
and Cola1 Creek, the principal output being from propertien on' 
Mmw Omsk and at J o b l l e .  Of the coal produd b-j the mv- 
ernntentmprahd h, 5,297 tuns .mined at Chickdm an* 
Coal Gvwk incidmtally 20 exploration -and devebpment, and 9,BIlr 
tons wua d m d  a$ I G h  h t l s e  s lim at the Evan Jon- mine thwab 
eneddao&mtap of cod  for railroad m i o n .  No -1 haa dnm 
been p d n e e d  &om the G w e m e n t  minw at Chiclcalaon.snd Cud 
Creek: In this mma year the Button coal m h e r y  made s short.nm, 
but difftmlties in operation disclosed hulty construction md desian, 
and 0147 a few thousand h s  of c o d  vaa handled. The washery has. 
since been partly dismantled. Mining at the Gevermnent-operad 
prcprties an Cbi&dooa and Coal Creek w w .  dismntinned in 3922.: 
In 1923 . ~ e  W a  mine was operated for s few rriontha, and $hen it 
too was c l a d  down. The plan wag adopted of purchdng 4 for- 
th% railbad from privmte producers, but kwing the Ekka and 
ClxitWaon mines in mudition to resume produotion in carre tbsup- 
ply of caul from private mumas should be threatened far eny re- 
In 19% dl the ma1 produced in this fieldatme from privately' c 

o ~ M - &  on Moo68 Creek and at  Jondattille. 
The following tabla shows the tatal quantity of ml ,prduMl 

Srmn the. Matanwka field, by years, up to the end of 1924 : 
I= . w 



'The Matanwka drainage basin and the mgion immediately mn- 
t i p o w  to it may be conmiently divided into three mountainous 
md three lowland provinces. The major am1 division is that m d a  
by Matanusla Rimr, which separates the Chugach Mountains, south 
of the river, from the Tslkeetna Mountains, to the north. The 
Talk&, Mopnt~ins are in turn divided by the valley of Chickalom 
River info two PRW, which are physiqpphiaally and geologically 
dissimilar. The three lowland provinces are the wlhy of the Mah- 
nwka from i@ source to the paint wher6 it leaves the Ghngach and 
Talgedna &f~dntaine; the lower Matanuska and 1- Arm flats ; 
and the Copper River basin, on the we~tern margin of which the 
eastamnoat tribata~y,of Matanwka River has i ta source. 
W& of Cbickaloon River the Talkeetna Mountains are composed 

chiefly of grslnite, although metamorphic rocks and small areas of 
dimmtary rocks are known to b present. East of the Chihloon 
t h  mountains are made up of stratified rwb of Ju&c and 
Cretaioeous age, including both ssdimentary and volcanic beds, ovex- 
lain h psrb of the ares by Tertiary mngIomerate, lava, and tn$. 
The rocks immediately muth of the Matanuska indud0 Tertiary and 
Upper Cretaceous sedimen$ volcanic rocks of Lower J-C age, 
metamoqhic sediments of meertain age, and granite intrusive 
rock. The geology of the Chugach Mountains south of the belt 
hrderhg the river is pract idy unknown, but the mcks are prob- 
ably in the main metamorphic sediments cut by granitic i n b v e  
rmka - 

The M ~ w h  Vdey, which includes the lea mountainous m a  
immediately adjarcent to Matmuaka River, mntains mainly Tertiary 
and' MkAk sedimentary rock The area described in greatest 
detail in this report lies chiefly within thb province. 

The E k  Arm flats and the Copper River basin are covered with 
Quaternary gravel, and the nature of the underlying r d s  is 
unEmown. 
The accompanyimg geologic map (pf. 2, in pocket) shows the areal 

distribution of ofhe .rocks of the upper Matmush Valley. The en- 
eral stratigmphic squence in this and neighboring arms is given 
in the following table. Not all the formations mentioned have been 
idmtifmd within the limits of the area shown on the geologic map, 
but they m n r  either here or in near-by  region^ end are listed 
in aMer to round ant the geologic section. 
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s F*,:r.;,Al 
The oldest meks of the M a t a n d  Valley am a group, &f.&& 

&hic s e h e n t a ,  1 d g  scldstoge, that form s large pmk of the 
Chugach Mountsins. There is no positive evidence as to the age w 
of these metamorphic materids or ras ta their relatiom to the other 
rocks of the M a h u h  Vdey, except that they appear to be older 
thm the Jwaesie volcanic r&. 

The Jurassic section exposed in tha M a h u h  Vdey  ,mmtitutes 
one of the thickest and most camprehenaive J d c  d o n s  known 
in Maka, although unfortunately it is incomplete in two m c &  
neither the base of the lower Jurassicvohnic rocks nor any dder 
formation whose age is definitely known is e x p o d  in this dktrict, 
and gome of the h w e r  Jurassic faunas of the b l h  Pe&t 
am apparently absent. Otherwise, the section appears to cblltttin 
repmmztatives of dl the marine J n r d c  f a m e  known in Masks. 
Tbe d o n  is in general very similar, bath lithologicdly and fttun- 

' lnvsrtebrk lams.-- B'& contect md 
underlying rocks not exposad. , -  



rUpS to tba Gook Inlet &ion, of whih it may be regarded as the 
d e M  m r t b d r n  .exfension. The hwsr  Ju&e volcanic rob 
of &he MPtanuska Valley resemble the rocks of the same age at 
&Itlo&, on the east coast of Cook Inlet, both Iithologidg and 
faunally but differ from them by including plant beds. The Middle 
J a b c  is ceprmemtd in the district by the Tux* sandstone, 
and the @per Juraagic by the Chinitna shde and ,the N W  
hmuttioa, dl of which cunhin f a w  that are practically identical 
with those from the =me formations on Cook Inlet. The Uppr 
Jurassic rocks of this district sre overl~in, probably un[x)nformably, 
by h w e r  Cretaceous rocks. In this respect the mtian m m b 1 ~  
that of the Alaekl~ Peninsula and diBers from that of Cook Inlet, 
w h m  the Ci-ataceous is absent. 

, 
The Cretsceaus & of the Mahnuaks Vellsy include both 

Lower Cmtaceous nnd Upper Cretaceous nariue dimentary strata. 
The Lower Cwtaeeovs tuff and arkose, which caw Amreelk craeed 
colli3, are somewhat bnt not altogether similar, both lithologiedly 
and fsmlly,  to the Lower Cretaceous mcks of the Alnska Peninsula. 
The Upper C-w M a  are especially well detreloped, comprising 
aeverd thowand feet of strata that crop out over a wida area. They 
&kin- a fsuna that is similar to that of the Upper Cretaceous beds 
of the Alaska Peninsula, but they differ stnltingly from those bed% 
ie that they contair neither coal nor the chamcterigtic Upper Cre- 
W n s  flora 

The Tertirrg mch of the Matsnuska Vdey indude three well- 
defined- f armatiomAb~ Chickalmn formation, which carrim the 
flora of the Rmai formdtion of Cook met. and is therefore of 
Jhme  age ; the Esh conglomemte, which overlies the Chickdoon 
fommtian and i possibly of Miocene age ; and the leva and tub that 
unoonformably overlie the Eska conglomerate, which are pomibly of 
Pliocgne sge. Another assemblage of rocks that con&s of ark-, 
 hale, and mnglomer& is of donbtfnl position; as now mapped 
it pmbbly includes the basal Tertiary beds of this district and 
may i d d d  dm the coarse marginal equivalent of the Chickdoan 
fmmntion, ie well aa Ma that should be referred to the E h  
rx>aglomerah 

The Qaaternarg dewts  include s thick covering of glacial and 
o n t d  grad  and the alluvial deposits of the present flood plains. 
.i * 
. . 

J .A . IET-0-C BilcErm O r  ~ E T E E ~   AGE^ 

M-hio )a&, including altered gragwde, date, .and 
. &kty were seen 7 or 8 miles up the valley of Gmvel C& and in 



tb *rsIl%gsof m y  of the large medm w m t r d f Q W  C h k ,  at a 
@natal distwlca of 8 or '4 mil& muth of Mwtm~lsku .JEI*rm . The 
abundance of contorted graywmke, date, and wh&and;tb prwtiml 
raw of other material in the grhvel of the upper bsrrim'of thm 
&el& indicate that the a&. of B h w  mkg exCendg at lea& a~ far 
m t b  da the headwaters of the &rerum "XTw .abnndsnce of pebbles 
bf d in the gravel of Matanuska Riwr indim- t h t  they 
pmb'&bly oceupy a very considerable area in this part of the Chugwh 
Mauntain~ 

' . !  8 .  

Tflre following petrographic description of from tble aeries 
of rmh, famished by d. B. Mertie, jr., wssl b d  .upon the micro- 
mpic study,of pebbles abtaind,in the bed of Grew1 Cmk: . . 

The .8ehiebl lire Ughtpay to dmk-my fol latd rmb, cot by an-. rel51- 
M a  of qaarb calcite, Wdota, or other vein mfn- sarsllr the vsrn mtmx- 
& mnke up the mah part of the rcck, giving to it a banded green wblte 

Tbeee rmh ham wifered lute- d y ~ d c  metamorphiem, whIch 
%as mnlted ?n tbmougb recrpWIhation. the orfglnal gtmchre being &tirely 
'oblitetated, and ih the developmenk of iollation cleavages. One W l m e n  ~ b 6 w a  
typically the impmdon of a new cleavage n p ~ n  an early foUatir~n, t b m  h&ig 
a d m  Soldlug on a micr08~0pic scale, whlch L cut by fractures at rIgbt awIy 
to the axw of tb? folde. T h e  mlaemh c l ~ n m o n l j  dmeloped am, , w r &  c,~ri- 
cite, chlorite, bloUk, epldote, and caldte. Iron oddea, amtlh, a n d ' c a r b  
,ant- mnterlul fire &ccwmrg conrlMtnenta. The quartz has atronk dn(fltlWrg 
extinction and mrrlea +ncluslons of mica and epidote. The mica and' eMorfte 
hmve tbe normal habit which they mow In s c h b t w  mb. me HMO- 
.clam& either olfgoclaee-albite or albite and la geneml4 fracture$ tbw hdicet- 
.ins mtlnned metamomhiam after lte formation. The plaglochm carxlee sub- 
mlcmeopb qnirtz-calcite fnclmloaa.~ The m x h  are cnt by qnn-cite, 
*QnktrbbaIbIt% and eptdote relnlets. According to the mhtlve abnndanM' bf me 
labvementlomd constltnenta quarbmlcn schfst, qonrh-dbib s c h w  hhd 
' d c i k h l m i t e  whist m a y  b recognlaed. Where thw metmmphk mPhq ,- 
h pldm sU11 other tspes are probably present. 

- !fb mhist and metamorphosed dimen& of QraPels G d  md 
dcittib occur in sn east-west Mt in Line with and midimy b- 
tween the miGa achid of the Willow C& Wctz* d - t h e  schist 
of Klntina Irslre.'* It is pomible that a11 thm of theee a e c t m w ~  
ax9 part of oea @nerd schist a m ,  formarly mntinnorzs, wbieh is 
now largely buried beneath younger rack  A cadation of them 
roekm with'those of WilIow Creek and of IClntina W e  haa been 
s u g e e d ,  but hmnuch as the schist of the Willow CFeeg area 
- 

-Cap% 8. 61, The Wfllow Creek dletrlct, All*: fl. & -1. 8- Ball. W. pp. 
-80, 1916. 
. * ~ a d e r . F . C , A ~ ~ m c d a p r d a l ~ w ~ m ~ r a d b k ~  
Blve* dlebfct, h 189a: U. 8. Geol. Surreg TmmUeth Ann. Rept .  pt. 7, p. 410, lab&. 







&da largely of hi& h i l e  mica schist, wherew the metamor- 
phic TO& of the Ghugach Mombh, th+ lw11y ai~d 
miallteouq are in general much less completely metamorphosed ~ n d  
bndut of &- and crumpled graywacke snd slate, it is believed 
.that tbe met-o+hic mks of this part of the Chufpch Range &re 
younger than the whist of the Willow Creek district. They may be 

* aa yomg as esrlg Mmmic, or they may be older. 

o !The Lomr J& d & c  mhs hem a wide dhhibrptim in 
.'* 'kid adjacent t~ fhe upper Matan- Valley, where they: am known 

.to m r  m a aambat of areas. IThe Chichlwn R1vw a m  eatends ' 

a l o q  the vdey  of Chickdoon River from the-vicinity of Castle 
Mountain (pl. 4, A )  to the b e d  of the river (pl. 4, B )  and according 
to P a i p  ;end Rnopf," is continnous with a large area in the valley 
of Talkeetnlt River. The Boulder Creek area occupies the h r p r  part 
~f tba valley of Bdder Creek south of the cr& and north 02 
dnthracite Ridge. Its boundaries have not yet been surveyed in 
detail. South of the Matanuska there is an extensive area of some- 
what metamorphd volcanic rocks that have h n  tentatively cor- 
related with the Lower Jurassic volcanic rocks. Jurassic volcanic 
rack  occupy also a small detached mticlinal area in tha valley of 
Hicks Creek, hnd, outside the district directly considered in this re- 

. port, areas on Sheep Mountain neur the headwaters of the Mats- 
' n u b ,  & the headwaters of Alfred and G m k e d  Creeks, and in the 

4 i$wq&f'~&& na River. {See pl. 2,) Martin lB has propoaed the 
name Tdhetna formation for this p u p  of rocks, and that name 
is here used a9 applied by him. 

The Talkeetne formation indudes lava agglomerate, breccia, and 
tuff, intmklded with a less volume of sandstone and shale. The 
beds are composed chiefly of water-laid volcanic detritus. Their 
totd thickness is,probably several thousand feet but can not be ac- 

;+<" : curately estimated on accorlnt of the complex structum and the lack - I 

-ia£ mmgmizable key strata. These beds were deposited largely if 
hot whofly in marine waters, although the f w i l  plants are pmibly 

Y *- 816neyr and gwpl, ddolph, W W  mmnalmaa In tbs Yat.amt. -8 
mlum. Alsrrlm : U. 8. Oeol. S m e p  BnU. 827. pE. 2. 19W. 

' 7  

7 -  

'Martl* a. C.. The MeaDIoic otratlmpbj oC Alnakn r 0. 8. OeoL Humey Bull. We, 
.c, - p. 219" 1W8. 
2 .  



hdiaative of hp6liajrjr kmtrbl konditlorts. Nei thec the. bd 
mbt of .them. beds nor the r d m  that undetlie them bake been 
obsemsd, T ~ F .  are overlain in the eaehrn Talletna WntnIns 
by the marine Middle Jurassic beds of the Tuxedni mtdfitone. A 
detailed amount af the petmgmphic character of theas rockspis given 
by J, 3. M&i& jr . t .on-pp  5 w .  . , . ., 

The f& of the Talkeetna formation of the Matmuska Valley 
inclnde both plants and marine invertebmta. It is impossible from 
the data at hmd to determine their horizon or horizons. All came 
from one lithologic mi t or crimplex that hag not thus far proved to be 
&st;igraphicsll diviai ble, Further investigation, however,?:may 
a h  thst them beds comprise more than one stratigrsphic unit aarl. 
W the plants and the marine  hells are nat of the same sge. In 
the list given below the marine invertebrates were identified by 
T. W. Stanton nnd the plmta by F, H. K n o w l b .  

The following fmiL were collected by G. C. Mmrt;ia and P. J. 
Kate, in 1910, on the w& side of Chickdoon Eiver : 

6lUW. Doow Ore&, at month oP m1&, S,9Wfoot point, tratwne ot Anmikt %B; 
a m  : 

. Bhpmhonella sg. 
Pecten rrp. a. 
Pecten ap. b. 
Pectm sp. d. 
Mgontk? sp. 
Car-? sp. d 

Dermxas? pp. 
Aegmer~? rn 

8108. M enterhg Chlekalocin R~T& from we& X mile abha -t 
Bridge: altflmde, 2,000 feet: '- I ,  

PaFten ap. b. 
Demxrm? Bp 

6?W. Cree% entering CMWtlmn River from m t  1 mlle above Qovernment 
EM- ; &oat from M e  d fails : 'J: 

ahgnchowlla 
- 0  Oryphaes? gp . . 
0- BP 
Peetea ap. 

Probably J d .  
Creelr e n w g  CMch1oon Rlrer from w& X mlle above Government 

1Srldge: float above lam: 
-n bp. 
Meral -IA am*II pSeFgpoda ' , I 

Poeralblg JummlC I 

,6m. Oa Bame meelr ns 437iM at  altltrtde feet ; from talus : . (  

CardLnla? ap. .'I ' 
.I 

JnrnaeIc 



m. Orselr catemom Mver innn wmt 1 mile n'bme adrerrmrant 
' ; altltnd& 2,200 f ee  : 

Bhpocnonelta sp. . 
. -Len sp. a, srnoDth fwm. 

' Pecten 8p. 4 ~tronslp ribbed Vda tm?. # 

P&en ap c, hrge flat, caam+ribM form. 
' Thie f i l l~wing f o e  were obtained from the -same district 'in 

P .I013 by G. C. Martin and R M. Overkk:  
m. Weet side of Ghlckaloon Riwr at mouth of creek 3 d l e ~  a- W- 

' ' L e n t  B ~ I -  ; bhck lltaestone float : 

* Bbpachohalia np. 
Oetrea rip 
Q m a e a ?  sp 
Pecten sp, mmU mooth form. 
Pecten RP, fine-clbbed form. 
Wen m m r i b b e d  form af Vola tgpe. 
Yodiola ap 
O e d U i a ?  8p, 

.. . T m n i a ?  ap d &bme type. 
Thracia? sp. 
Uudetermlned rmmmiih. 
Jummdc, probably h w e ~  Jumssic. 
W e  I d @  as No. 8589 : from brecek a n t :  

O m e a  gp. 
Peeten sp, flr~erlbbed form. 
P&en ap., cesrserlblxxl form of Yola type. 

Probably k e r  Jnra~s1c. 

The fossil p h t a  lktd blow" were colbct8d in 191S.frbm the 
 US shale of the Bodder h k  valley by G. C. M+rtin, J. B. 
Mertie, jr,, md R K O v e r h k  

8700. C h d  of WUR bdweea iht md m d  M b u W  enterhg Ibnt Fork 
mw,Cm& above Its, mouth; elmtion 4780 feet; from ahdy and cherty 

w . &. h ~ ' f f f l e d  dtt~ tail: 
Qadophlebis hirta? loller. 

. I M~ophgllnm nilanoni [Brongdart) Gosppert. 
Bagenopterlst wp. 

C 0 tommites brnholmlenab? Holler, 
Nilasonk polgmorpha Schent 
Paglophyllnm falcatum BartolIa. 

BBBS. About threequartera of a mlle np the next to the lowent creek entering 
\ the Fast Fork of Boulder Creek from the mouth ; from muandatone and ahale 

laterbedded with tbbs : 

'. , I 

Pteropbylltlm rajmabalenee M o m  
.-"< . .i.: Pterophyllnm aeqaale CB~ngnhrt) Nathomt. 
r l  Ctenophpllnm an~st l fo l~am? Fontaiae, 

' - *  88Bg. Talus from cliff about a W d  of a d e  rtom PTa W: 
Otoaamitm pteropbylloides Btongniart. 

, .!+, A slngla specimen. 

n ' G i b n ,  F, B.. A h w e r  JWMSIE nmm i r ~ m  mi - fi- V-, d2aslta: 
0. fl. Nat. Mum: Froc., wl. 61, OD. 461460, pln. 7W2,  1918. 

/ 



' The fallawing lot was mllected by J. B. Mcrtie, jr., near, the p ' l d -  , 

tim that yielded the fC&l plash: 

f i e ~ ~ l o n i n ~  lot was obtained by a prnqtedor fmm +d&~ 
part of the Boulder C m k  area, but the exact local i~  is n& known: 

V' 

Nesr head of Boulder Crsek; ~ 0 1 1 ~  by n pnm-r: 
Pecteri kip., rather large iom or Vola m. I 

Probnbly Lower Jummi~. 

Tha fossils mpmmted by the following list were mflaetsd (in tba 
S h p  Mountsin a m  by AdoIph Knopf in 1908: 

8 AX 20T. 'Mbutam to & p w  Creek heading under p e e  at east 
end of # h e q  Yoantah; from foardllferous tufC a b t s d  with lrre an4 mm 
pyroclaetic rock. 

WtynCnoneUa. 
Lima. 
Pmten BP, smooth. 
Pectan sg., Voh . . 
Mg-onia. 
Aetarte? 

. . 
Pro-ruh 

, . Plenromg.. 
Elonnfnlm 7 

The following were c o U d  by Q. C. Martin from tbe eonthem 
face of the same mountain: 

ProtocardIa lap. 
node- m. 

Jnrasaic, deltber Mlddle or Lower JUmslcle. 

The lrower Jurassic roeb of the Mahntmka Valley were d e e d  
tenhtively to the Middle Jude by Paip  and Knpf on the basis 
of the following opinion by Stmton concerning the f d l s  of lot 6 
AE 201: 

 he ~ r d e  mge of thb Iot Is c len r t  a b m  by the form of the Mgonla d 
oi the ammodte [Bonnlnla'l). The geneml nsgect oi tbe fama Is Mat O f  

the lower part d the Emc-Y thmm it may IE mmewhut older $lkn 

UTbe lower pnrt oL tha mhkh fwm8tfon ir now k n m  am t h e  'Iibcdnl na&bne. 



Pn l & . M  and 88B. With the ereptlon of tbe V&1Eke mdfs 
ot,3Pectcm them b, $tthlng in It to 8ofx-t the bwer  Jnradc fauna of 
&fdovi@. 

A. later and mmewhat different opinion conceniing the age of . r l  

thw foseilei hea given by Stanton after exam- the collections 
ohtahed by Martin and Hate in U10. This opinion is as f~Uows:~* 
% l& ntlmkmcl tWS, MW, 8 M 7 0 9  are d m r M  to tbs. J d c  and are 

w mbsbly Imwer .Jnsamlc, though tbe paleontologit evidence for the latter ref- - is not MI full am l~ deskable. The fwslls are a2mmt certaInlg from 
Bte - beds from whleh Mr. Knopf collected bipl lot No, BN, on the head 
ai Matammb River; in IgOB. Mr. KnOpZC collectIan warr at that t h e  doubt- * dolly r e f d  to t b  1DPdddn formation,"' but X am now lncUosd to comlder 
the bmh from whlch he collected eqnivalemt to the anlppt~etl Lower JnraseIc 
n w  Beldo~ia and to regard them aa Lower Suraasic. It Is trne that not 
,mote than two or three specfes have hen  fonnd common to the different 

' lmulltim from which these fmslh have been collected, but the general char- 
acter of the fama in each caae Is mggestlve of Lower Jmwlc, and it Irr 
probable that mom. mematic collectlne: would prove that tbe dwerent lota 
really belong t~ 8 +I& faan& 

Fmm an examination of fogsil plants from them mcks in the 
b i n  of M d &  'Creek, &owlton *" concludes thrt the containing 
beda are of Lohr Jurassic (Liwic) age. 

Further evidence of the h w e r  Jurassic age of the Talkmtna 
formation is found in the fact that it is overlain by tha Tuxedni 
san*ne, which contains- ftmila of Middle Jurassic sge. 

T h e  Tdkeetna formation of the Matanuska Valley h r s  some 
mmblanoe, b ~ t h  lithologic and faunal, to the m p ~ d  Zlower 
Juraaaic tuffrr" 'near SeldoPia, on the enat coast of Cook Inlet, al- 
though the, tuffs near Seldovia are not known to contain pIant bed& 
The aavilnble evidence, as suggested by Stanton, is strongly snggea- 
tip,.pfrthis mrmlation, but it can not yet be xegerded as definitely 

* eswiw. 

XIDDLE UPPER JIJadPlsIC 
1 Rocb of Middle and Upper d u d c  age have not brm recognized 

in the part of the Mabnuska Valley hem under comideration, 
but they am widely distributed and reach a considerable thickness 
in thi  sres north and northeat& stof this district. They include 
the Middle J u e c  Tnxedni sandstone rmd the Upper Jurassic 
Chinitna and Naknsk formations, descriptions of which haw already 

..* 
';' , .  MarUn, G. C, md Kak F. S, -logy and cml Ptlds 01 the l a w t  MatanuRa f alley, 

: 0. g. Wl. f l ~ ~  M. M)O, p. 31, 1812. 
fl<*lbon. F. IL. A b m ~  Jnreslat flcrrr, from tha upper Mntanurka Valley, Alaska: 

U. %: akt Ma& Frm, vol. 51, m. 461+60, pls. 79-82, 1818. 
P bUpa Q. C., The wentern part of  K e a  Pan Lnmls : C. P1. QeoL l u n e y  M. 587. pp. 

es-ln, I%F. 



baen. pablirbcLgS It is e n ~ i  possible "thst Wddte md Upper 
J~rsssic rocks may be present in the upper Whnnska; Valley b' 
neath the younger formahions that now m u ~ y  this b s h ,  &bough 
no outcrops have been definitely mcognized. , One f d i l  kllsccian 
obtained near the west end of hnthrmite Ri*, north of the p t  
f a d ,  suggestir that some Jurassic rocks may be iadudd in the EKW 

now map@ m Upper Cretaceous. In order to make plah %lw pm- 
+ 

~ible  stratippbic mquena in this district brief descriptions of tbe 
Tuxedni sandstom and the Chinitna and N-ok fornratim'~+ 
givm in tbis.report. Thwe formatima are .nol coal bearing, and no 
hope is o f f e d  of finding coal beds &low tha Tertinry rocked 6 

m M T  B d m N l e  ( M m  -0) - 4  I 

i t  i 

n W ~ O a r  > . .  

The Tnxsbri samndseone has been mgnimd in fin in and 
adjacent to the Mataxlush Valley. The= ' a W  ar& tm the upper 
part of Bodder Creek, on Caribou Creek near the mouth uf Billy 
OPE&, on the headwaters of Nelchina River, on the U w & m  of 
Alfred and Omked Greeks, and st the & e d  .of. $he& M m h  

r 

Q B b B a m  A m  BELb!cIm, 

The Tuxedni sandstone of €he MahnuaIra Valley is cornpod of 
SSrnWne and sandy &ale. The thickn'm ha$ no& been mcumtely 
dehrmined but is known to be at Isast mvek1. hrtnamd feet and 
m y  .be 1,000 feet or more. The formation contaiii abundant marine 
f d  and was probably deposited whuily hi marine w & q  although 
some of the 'ssndstone h d s  contain abundant poorly presemed vege- 
table remahs, mostIy wratmwom sticka and stem& ' The 
sandstone upon the h w e r  ~urassic vo&c mdm ['fW&h& 
formation), dmribed above, but the scarcitg of wd1-marked bed- 
ding planes in the vaXcanic rocks makes it d8cuXt to determine 
whether the contact is conformable or unmnformable. I t  't uverhin * 

with a p p a d  conformity by the Chinitna shale, whi& is described 
wow. 

The Boulder Cwelr area of the 'htedni  ssm-e h e& af 
m area of bwer Jurnssic v o l d c  rOCkg. The with the 
Polcanie rocb dong the upper reach of Boulder Creek is appmmt1y 
a fault. The contact as expoaed on the creek north of the extreme 
west end of Anthracite Ridge is rr sedimentary contact, but the lack 
of well-msrW bedding in the underlying #oleanic mks - ( ? r m f ~  

f 

k Martin, Q. C, and nt., F, J., Qmlogg m d  cbal addb ot the lower ~lbd:&%9 : 
TJ. L Owl. hwap Bull. W. pp. 2622, 1912. Chapin, Thodore, The ~ e l c h l Q h B ~ t n a  
d o n ,  AI&a: U. 6. Oml. 8nww Ball. 688. m. 3 M 4 .  1918. 



h n t y  as to whether or not the be& are confonaabIe. The 
:-hwm beds of the Tuxedni sandstone at this point are of peemiah 
d m  that is probably calcareous. Shale and shaly sandstone 
am dm preseriit. Many of the beds are rich in marine invertebr~te 
fords, and mme of them contain poorly  reserved vegebbfe rewins, 
mostly sticks. The thichess of the sandstone here e x p ~ d  is a t  - - .I& ssveral hundred feet and is probably many hundred feat. This 

w 
, .  s mm probably lies in a syncline that pitches northaast and hm each 
' 'limb diagonally truncated by a fault. The center of the syncline 

--- is occupied by younger rocks, described b low (pp, 8540). 
i The Tuxedni formation crops ant on both bmks df Caribou 

C k d z  fmm Billy Creek to Divide Creek. The exposureg at tbe mouth 
bf B i y  Creek cansist of much crushed greenish shale that alps 20" W, 

m e  shde appars to underlie the volcanic rocks in the mnym of 
-n 

Billy Creek, but the contact is probably a fault. The dip chnges 
to northeast within half a mile below Billy Creek and continues , 
northeast to the mouth of Divide Creek. Within this tract the 
a-pares  consist of shal y sandstone and sandy shale with numerous 
d c ~ m u s  concretions. These beds yielded the fossils of lots 8584 

, end 8585. The thickness of the beds e x w  b t w e m  Billy and 

:,,*- 
8' Divide Creeks is possibly 600 to 700 feet. 

The fauna of the Tuxedni formation has hen remgnkd in a 
collection of f a d e  (lot 167, p. 28) obtained on Nelchina River abut 
a mile above the tributary that comes from the vicinity of the head- 
waters of Billy Creek. The rocks et  this locality ware d d M  by 
Hnopf, in hie field notes, as highly fossilifemus g r ~ b p k e . "  The 
beds have a gentle dip and apparently underlie the neighboring 

.:. - Chinitnrr formation. 
a'' 4&t Tnxejhi formation as expwsed on Alfred Creek consistg of 

y&&h sandstone. Some of the beda contain rtbandmt f d  sti& 
and stem, and others contain marine sbella 

The low hills at thd s a d  end of Sheep Mombin &ow expoam 
of sandatone that resemble the Tuxedni smd13tone of W Cmk. ? .  

' !l%e few.f&Is that have been obtained here do not yield mnclumve 
eridema as ta whether this is the Tuxedni sandstone or not, but they 
indicate that it is probably Jurnssic. 

. 
. The fasslls of the Thxedni sandstone of the Matsnash V&y, as 

P e  known, consist chiefly of marine invertebrates. B m e  b d s  con- 
wmuherous fossil sticks and stems of indetermin&te chamctm, but 
odp m e  deferminable leaf has been collected. The marine foaila 
listsd.Mow were identitied by T. W. Stanton. 

:+, mm-n3 



The foUowing fist repmate a collection obtained fxam a highly 
fodihroag bed near the b a s  of tbe T ~ e d n i  sandsbane: 
m. 8eeond cr#k hrom the north wterlng Boalde Orset almm tlm 

(8% d e s  up creel) ; collected by U. 0. Martin, J. B. Metie ,  jr, d R. M. 
Over- 10s: 

81ngle Bpeelmto of ptaat {daeenopaeria &pperthna ZiamJ. 
lPerebratnla ~ p .  

Rhpnehonella em 
Cam~tonectes? a?. 
Secten w. 
Llma ct. L. m b s a .  Bowerby. 
Avicda 
Inocernmm mmblgm~ IEIthIPBld. 
Plnna ap. 
Cacnllaea,m 
h'emodonl up. 
Wgonla ci. T. d a r n ,  Whiteares. 
Protocardla m 
Imrtrdia ep. 
Ogprina? .pp. 
Pleuromya mp 
PleuromJa carlottmmll Whlkrear? 
Thrada cE. T. aemipla~ta WhEtenvPa. 
Tbrncla? a 
Plenrotomarla ag. 
dmberleys spi 
NwInea ~p 

Phyllmmm? mQ. 
stwasnocsrsen rp. 
Bbpbanoeeraa d. hm-nnm (Howetbg ). 

. Rphaernceras cf. B. o b l a k  (TPhlteaves). 
Middle Jamdc, Tuxednl fauna. 

The fossils in the two following lista obtained from the 
north-rn exkmioa of the same s m ,  but from e somewhet high-.* 
horizon : . . 

#YL mtedaf Boaldas Q m k  from no* 8 milea atme-- Work; 
doat ; allotted by 0. Mama, 1913 : 

Pcctim ap. 
Av-lmrla m, 

, Tba mmmlte belonm to the C b b b  t a m  kt the et&r iud8 
ptobablg came from tbe Turedni bnna, 

8672 Eleration 4 S N l  f e  on rlaue mt of creak Mtmtuy ta Iiomlder Oreek 
from wrth, a milea a b e  East Fark; collected by O, C, Yartln, 1913; 

S p h a e m r u  spa. flne specimen. 
&ephanor?errts Rp. 

Mldme ~mrrrssie, mxeani pa- 
The:fo&ls mpremnhd in the two following l i d  were evidentEp.'l 

derived from an unmapped area of the Tux& d - n e  in the 
hills north of Anthracite Ridge: . .  



MIDDLE A N D  UPPER JUBAWIC BOCKS 27 

8 b& 42. Nmth i4ce d knthmcite Rid@ nmr mest end, mtltittlde 9,900.m 
a muss N. 75' E. of manth of Bonlaer 0-k; collected by Addph n o p i ,  
1m: 

iameramm b. I. Indfer Blichwald. 
Thla npede.omurm in the tower part of the 44~nochhin ' lormadm " at 

1 ' 
, \  Elnug Wbor. 
\.' . SM4, Float from trlhtaq entering Bonlder Creek from muthea& & 

m W m  mat Fork; allectwl by G. C. Martfn. 1m: 
'17ndete- corals probbly repr-tlng meral 

% Caribs Creek arm has yielded the fossils repmsmted in the 
, .-. <:*:@& following 1 ~ :  , T :+ .:, 

8 bK 88 A. mntnry  &tering W 6 0 n  Creek from the weet a eanrter of a 
a w e  Billy Creek ; m U M  by Adolph K-, 1906 : 

lnocerarnna b. I. lndier Elchwald. 
Plenromyn. 
Plwrotomaria. 
Phglloterm. 
Stephmmma 
Oppella? 

. , 8 AE pg a. Fame lwalitg aa preceding, bnt fmnd in float borPl&? in stream 
E d  ; collected by Adolph Enopt, 1000 : 

l ~ c e r a m ~ l a  
Natica. 
PhylIOcefaa 
Btephanmres. 
gods?, two w. 
Belemnitea 

.'! 
*... The two Iota are eddently h tbe aame borison, and nenrly all the . 
'.'i*\I.mes m r  111 the Imer part of the '* Rnocbkln formation n' at Snug . .  - 

V : . ~ ~ ~ t .  
North bank d Uaribon C m k  half a mUe below B l l l ~  Creek; collected 

by Q. 6. M a e ,  1W8: 
TerebrataIa sp. 

U 
.t 

Inocer~mae mbig~un EtlehWatd, 
8tephanocerasP sp. 

Mddle dura&c, a m t l y  Tnredni fa- =. North bank of Caribou Creek, thseefmrthrr mile below Billy Creek; 
c o l l d  by Q. C. Martin, ,1913 : 

Btephanocmtr sp. d. 8, h~phrIdannm. 
Middle Turwsic, Tuxedni fauna 

k ~ . ?  " 
-a. .8 AK 98. Cayon  entedng Rllly Creek from the east 2 mlles above Ye 
.';.&tyttLh: collected by Adolph Knm,  1908: 

Uoceramua b. I. amblguna Elchwltld. 
: : ' 0  d young &men probably belonging to this EaoebkIn "" me8. 

* ~ t r a h  part of the " E&fn formation " la ma mom nu the T u M  atodatma 
t h  U. B,,PtOJ. Barvq m11, 486. pp. 68-04, 1912.) . 



T6s fobwing M was obtained trom the nrsa on the bsadwatem of - 
R~lctrina River : 

d A E  I5T. Ndchlna 12 miles N. IT0 E, of mauth d B m  Umek; 1 
mile above trail ; m11ected by Adolph Knopf, 1i~M : 

PWten, m m 2 1  smooth l p%ie~ .  

Enmtemtil? ' 

BstarteP 
. Them ane pPobablg from the " Ebmhkh~ formation." w 

The Alfred Creek area has yielded the following ooMon: 
. . 

tl A X  298. dlhwl Orselg, 7 milea above jm&m wIth Cklbm -; m1- 
k t s a  by ABdM G o p i ,  1908: - 

The ningle sgecimen la r fragment of a hrge bI.Palp& dm- 
. ierred toLima m e  horiwn is probably fn the "B~nofhktm-fo&~ 

The f d e  obtained h m  the area of mastone & the east end of 
8k-p Momfain are not definitely known to Mong to the Tuxedai 
banna. According to Shnton, they might be either J u k c  or 
Cret-*" but are ''mare probably Jurassiqn and as the rocks 
bear a d m x  resemblance to the Tuxedni sancfdne tban they do to 
any known Cretwwns sandatene or other m n h n e  of this mgkq 
there is believed to be Eithle doubt that the fossils in the following lot 
below to the Tnxedni. 

Ywmtain at dfftude 3.400 feet on czeet dowlnp s m t h ~ h o m  
6J76-foot pealt CollecW bg G. C.,Mart@ 1918. 

Znllceramlm rsp. 
Jmaasfc or Crelaemxq more probably S ~ C  

,. The Tuxedni sandstone of the Matanub Valley mdkponde vsv 
* d w l y  in Iithdagic and hmd chanwter, t~ w d  as in ita relatiom 

to the warlying and underlying rock% to  the Tux& %a- of T, 

the type district " on the west &ore of Cook InI& It di- Pr;mn 
+ the Tuxedni andstone of Coolj Met in being appnrenay mmewhat 

thioner and in containing la larger proportion of ahdy bods. Iia 
I 

fauna,  especially as represented in the large collection of lot 8567, 
shows no esntial  difference from th& of the Tuxedni mndatone of 
the type sma. 

The other Alaskan rocka which cwry this hima dl with which 
these beds mey ba mrrelatad include kt l& part of the Tordrill0 
formrtion Ss of the Alaska Rage9 part of the Middle J d c  r d w  

a ~ M & O i ~ " h d L J D , f o r r n ~ n " i . w r ~ a s ~ e ~ e d n l ~  
(b TJ, 8. M. 8unm all. 486. pn b W ,  1812.) 

MaCfin, O. C., and Katq F, J., A mo1Wc wcm- of me llhnmm -0% m: 
a. R, Qeol. S U ~ Q W  nun 4 % ~ .  pp. 5 9 4 4 .  1912. 

Bmob. A. E., The Mmnt McKlnlty rmon. A h l h  : U. fil. h* Pmt m, 
pp. 8740,  1911. 



of the A b h  Peninsnla, and the tdamous date of the lower 
Chitian Valley. 

. T h e  reldive @tion of the Tux& sanddone among the Jude 
r w k s  in other parts of the world has not been definihly established. 

,. .The M s  have not yet been fully studied, but they appear to indi- . cL 

ec' ckte that the Tnxedni sandstone corresponds approximately to part 
;I of 4he Middle JuFassic or Lower Oolita ,of the Eumpean clwificrs- 

- : &, possibly to the Inferior Oolite or Bajocian. 
, . 

. > G  : strata that are believed ta represent the ~h&lCnl h i e  b f i c w k  
.. . - Inlet have been recognized in two ma in the Mstanuaka Valley. 

One of thm a m  is situated on the northern tributaries of Boulder 
Cmk,  and the other is in the eastern part of the Talkatnn Moun- 
tains, betweam Nelchina Rivw and the hadwaters of Billy Creek. 
Beds of this stme f m a t i w  in the basin of Little Xelchinu River 
have been dewmibed by Chapin.z7 

' .. , 
; ,. 

OnARAQRPB dlPD X m u T I O r a  

The Chinitna formstion asi expwed on Boulder Creek consida of 
 hale, and i3My andstone with lesser gmounta of mnglomarate md 
m 4 v e  sand&ne. Cdcamus wncretions are abundant in the shde. 
This formation occnrs in a pcline2 area in which it overlies the 
Tuxedni sandstone with apparent cohformity and is overlain un- 

. ,  ,. mnforrmtbly by the rocks of the Naknek formation. Tbe thickness 
': ;bas not been a m n t e l y  m d  but is probably mveral thousand 
.: m;. *- T%& h t n a  h t i o n  in the esetw part of tbe T d k m h  Moun- 

tains on the headwaters of Nelchina River haa not k n  studied 
in detail. The rocks at one locality in this sma were d w r i b d  in 

1 

I KnopFs field notes as b h  shales, which strike N. 15" W. and dip 
10" NE. and contain numerous limestone nodula These nodules 
m similar in lithologic character to float found at the same place 
that conttLined the f d  of I& 156. (See p. 30.) The racks at  
mother locality on Nelchhla River were described by Rnopf as 

.* .  .. ' 
bmiliferons sandstones with a gentb eastward dip. The fossils 

..: of lot 185 (p. 50) were obtained at .this place. The formation appar- - .< '.+ ; 
' .5?':an~y overlies the Tuxdni sandstone and is overlain by the Nahek 

fornation in this area, but there is no information availwble as to 

' M d r ,  F. &,, Wlw of the Hanaglta-Bremner segfon, A l a s h :  U. S. Oeol. larvsy . 
M I .  M76,,b. 2627, 1814. 

"Ctmpb, Thewlore, Tba N e l c U a a i t n a  -on, & l a b :  0. 8. O m .  l u r w y  Bull. 068. 
pp. 8'-, IBIS. 



whetbm the contab am mnf6xptsble or ancanformable, or ns to 
the thicknem. The Chinitna formation in the basin of Little Nel- 
china River is said by Chapin fo con& of concretionary mnd J ahale 
md some sandstone, Iocdly conglomerate. 

f&mh . , 

me H n m  fossils of t h ~  Chin iB~  formation of the M3- rn 
Vdley are mprexmted in the following lists, They .were identifvsd 
by T. W. Stanton. 

B73. On north Bide of h o b  I mile from Boulder Cre& abut 8 mIlm atme 1 
mouth of mat Fork; aPtltade 8,400 feet; cpllected bg O. C. M d h ,  1m3: 

Umphaea ap. 
Cncullaea sp. 
bstArte q. 
Cmrina $9. 
Pleuromya m. 
UadoceraaP sp. 

IJmr Jntamfc, probsblr Ohinitna fauna. 
8611. Float from tributary to Bonlder Creek that antem fmm the north 8 

mUae above l a d  Fork; colIecEed by Q. C. Martin, 19m: 
Uadoceraa doroschlni ( Biclrwald ) . 

The ammonite belongs tn the UbMhut. bttt the other f o d k  
gmbably came fKlm the Tnxedni fauna. 

8576, M b n t a r ~ r  to Boulder C m k  that mhrs from the north 5% mil- a b e  
l a a t  mrk; abut  SOOO feet up creek; altitude 3,!310 feet; cdected by R. M, 
herbe& 1813: 

R h y m h o m  np. 
Pecten gp* 
AvicnIa m 

. Mgonia ap 
Zsrocardla ap 
C a d e r a s  dommhInl [~licbwald ): 
Belemnlb ep. . & .  S 

Upper Jma- Chlnltnn faam .< + *  

0 A E  188. Near headwaters of Nelchlnn rtlrer ahat 10 dla N. r0' B. of 
mouth ob Bfllg Creek : altltnUe A000 feet ; from Umeetone noddm not h place ; 
collected by Adolph Kn~pf,  TsOB : C 

Cadocerae ep., mans immnture 
Beledtes ,  fragments 
The h o h n  is that of the daUomm.9 -," whlch form the npger 

third of the " Enochldn formation." 
6 A K  185. NeIchina Elver, 1% mlla mat M trall &ng, abant 18 miles N. 

27. n. of mouth of Blllp Creek; from miandston-; eoUected Ijy Adolph Enopt, 
1906: 

H-fOwk 
Cadommkt?, Iragznentarg lmprlnt dmbtfallp referred to the genus . . 
B3lelmllte* 
The horlson ip pFObably fn the ugger part of the lnoehldn 
mu." 

* T b m  U&wrm m e ,  cmMtntlog the n w r  part of the " Ewebktn f o m a t f ~ 9 ~  m ask 

u tbe Chinltu dale.  (i3ee U. 13. Ctaol. hmey Ball 48E, m. @ M B .  1912.) 



,: : - , AUE 00- 
- 5 ' -  . . 

. . ,, 93x1 Chinitma formation of the M a b n u b  Valley (xlntaipa a fauna 
phg W a r  to that of the Chinha  ahala " of Cook Inlet and re- 

::': dfmBIee that, farmetion iu its strrttigraphio mlatiom to  the underly- 
J . ' hF: and over1 ying beds but, differs somewhat in mhining s larger 
- 

, ,proprtion of sandstone and conglomerate. In this respect it bears 
- -rr.doser mrnbIanca to the G d a c e n w b e a ~ g  beds af the Alaska 
. , -P.eninsnZa than It doea to  the O d o c e m h r i n g  .beds of the Chin- 

. .. itna shale of Cook Inlet. The ~ G r r e n c e  of Cadoc~ae in thew beds 
+ ahow8 t h t  they are to be correlated appr&mately ' with the 

W l o h  of Europe and therefore awigned to the Upper Jurassic. 

Tbe N t h &  f o d o n  ompies two known amaa in md adjacent to 
%be Mntanuh Valley-+ mall ares near the hem,dw&t.ars of Boulder 
Clreeg md a Iarger one on the headwahrs of Bihiy GI?& and Nelehins 
"River. A part -of the Nalchina River area has been described by 

>:.;*I 
Chapin!' 

. '. $ -> 

-*.t, 
a R m A m  m R=uTIom 

' The Upper J m h c  mks of the N h e k  formation as exposed on 
Boulder Cmk consist of green m d g  shale m v e d  hnndred feet 
thick, which rests unmnformably upon the shale and sasdstone of 
the Chinitna formation and is overlain by Uppar Crehcmus and 
Tertiarg r uck  A large part of the original thiskmw of the Upper 
Jurk ic  strata was pmbably m o v e d  during the erosion interval 
~pmsmtad by the uncohformhy a b v e  them. 

-1, ,, ..The ,,areks of the N h e k  farmation on Gbe headwatem of NeIchina 
w " 'W 4 Billy C m k  lie in gentle folds and cover a large area. 

As egPOsed in thia area the formation includes beds of shale, sand- 
stone, tuff, ark-, and mnglomemrta A lower ~aadstane and shale - portion is overlain, by dark-blue W e  hale that contains beds of 
hard whib sandstone. The thickness of the formstion is certainly 
more than 1,000 feet and is probably meral thousand feet. It rests 
upon the Chinitna formation without s known unconformity and is 
overlain, probably conformably, by the Lower C r e w m  r& 
descriw Mow. 

' - 1 * 'She Upper Jurwic rocks exposed on Billy ~ r m k ' m d  Nelchma 2; 
;.' River were described by Knopf as follows: 

.. . mMartln, G. C., aad B'. J., A geologic mcmnabmcc at m e  mw, &a: 
Qeob Bd1. 485, pp. -88. 1918 

#H- Q. C., The petroleum fleldrr ai the Pad& coast of BLa-j U. g, .my. . h w  
m1. zm, PP. g w a ,  1905. 

CU- ThMore, on. d ~ ,  pp. 8WB. 
P*E~, Bldney, and K n q ~ i ,  Adolph, Uedoglc refomnulssance in tbe Maann~ka md 'Pal- ' 

w i n s ,  m k a :  t ~ .  a. -1. @ a m  BUIL sn, pb 2+2a8. 1 ~ 7 ,  



T9m Ugper Jurmie rocb e e d &  la* of bIne &ale& 1- carrybg 
fadK&mus~ lhwtone ndulea With the rshata are assodated va- mnd- 
*nes, conglomeratm, and some tuffs and erg-. B h t a  of this age &we a 
wlde olbsh.lbntfon east of Chlclcaloon River. 
- me mndertonw of tbfs wries are u m U y  o r d i n ~ ~ y  M o w  md&mam,, whWi 
in are c o w p 1 m o ~  on nccount of the mnltkudes gf A- o o m  in 
them, M a  fwsll making np ns much aa onehaLi d the mk. In abme gl- 
the sa~~datoaen have ml~tqray color. Tbi8 Is due to the fact ticat: rmB beets 
are hlghly f'eldrrpatbic and contain much cmmLuted Mack mtca! PFitb 
an bhmdmm Emally of BmaEI bib  of c a r b m c m w  mterIal. 

Two conglomerates have been &scdM tls m x m r W  fn tlae 'Me 3nrmk 
r e  @f theee, the ~1~1dmtlteqa*rt%-mmmdte fonplomeaa& " evdiea -a-portion 
of the late Jurassic strata, pm8fbly of upper Middle Jurawk age, and merlage 
the greomtnnm of lower Middle Jnrasdc age, . _  
The otber con@omemte occurs intemtratMed with sthales and anm8cthmq rrc 

rylng ArrmEa d. bronni, so that ft la defldtely lmown be of Ugper Jurassic 
age. Ifhe gtanlte bonldem & thia conglomerate do howmer, t~hw the 
rrtsiking W n e s s  ao characterfatIe of the granite af tlse atlwr mnglmernte; 
heme It: -ma to have been d d v e d  from a gnidffc land mass wbhh had been 
exposed for a 10-r ~ d o d  t o  subaerial decay. For thh maem the anderd* 
granite conglomerate is regarded as ompytng s lower podtlon fn the. atratl- 
graphic column, probably near the base of the Upper Jnramic, Ulte k t ~  taatrrogw 
on the west coast of COOk Met. 

Along Nelchha Rlver, f m m e d h b l y  M o w  ,the. $m&on oi the nojIh qad IWIIIZI 
f o rb ,  the stream bl& r e d  an iaterdightion of of sandswna,'%hala, 
and eoam conglomerate. The smdatonw mhow erom-bedding and c4nEeib' m 
main8 of AumZla. The mnglomemtes are c o m w  oP d l - m d e d  mat&&, 
hnldamln a foot through be- common. The pmvabWe of m i t e  rocks L 
noteworthy. Tbe wnglomeratammaw m e  t o  ernphatriw thg ~Hrmlar  habit 
of the dgwslt. A lens 25 feet thkk and 100 fwt long wim Somd completely .I 

inclosed by sandstone, Solitary waterworn, bdders have been ,embedded In 
the center ai ahde W. Th&e vartola8 &amct&&lca IndI~fik~ a d d f  
formed nnda nearaore confHtiom, prubaMjr in the vfdnity of the de-m?, ;. 
of a s w l l t  w. ~n harmony with t h i ~  l&kerpretatIot~ h thdb WWs&t#a. 
4~&€a chmckb&c of Lhem r m ,  thw a true m a r k g  ~ & & m  
fomd itl beda h-tified with ~andsrtones inclosing abundant carbonaceous 
fragment& 

P 

XAmrI  * 

The following liste represen-t &B b w n  famila from kh8 Nth& 
formdon of the Mattmuska VaIley as identified by T. W. Stanton: 

8614. Mwest ontcrap on creek enterhg Bmlder O M  from n'mtbwmt 5% 
Wles above mast Fork ; &om green sandy &ale ; colleckd by O. 0. M d n ,  1Kl8 : 

W e n  sp. 
AneIh ~p 

a 
Upper J h = N a h e k  fauna. ,.,A I *  

~ P I r . X m t h ~ t h $ ~ t e a a o f T d i a q m m  . < a  . 



:- On t d U S  h 81FI4 m b l p  
: e* the m e  bda ; collected by 0. C. Martin, 1918 : 

, . Avlcnla ap 
c ' .  Ashrte sp. 

ImwmUa m. 
Phylloceran sp. 

. . . c n r d f m s p *  
I .::*> ' Belmmltas 8p. 

f $::yn ~ p m r  ~mam1ce~a3ttlek fiuna. 
- . ~ , ~ p ~ ~  L i m e  gn~ch, txibntnry vf Billg 0- irom tba east: a feet 

., ' 7  . . *low bqae of Lower Ghtaceoos l lmtone; collected by (3. 0. Martin, 1913: 
~icet la  ci. A, Keyserling. 

; f , P~endohonotfar (Edcro t l s )  ~ p .  

I - 
Tancredia sp 

:.-::.a D m  Jti&-N6bk aun& 
h . c  .- Iheam hills etet of BUlf U m k :  abut 2(PO daet b b w  

< , <  !' . .-  .- of Lower. Creheoam Hmeatone; c o l l ~ t e d  by O, C. -fib, XB13: 
Ancelln m. related to A. bronni Ronillier. 

U p w  Juraaaic. 
MU. N~ar Llmwtone Gap, ea~t of Billy C m k ;  100 or 200 feet below haw 

of bmm C P B ~ E ~ O U B  1hrntrne; collected by 0. a, Martln, 1913: 
~ n d o m o a o ~ s  (8lamicrotb) sp. 

- *  - -  . . . docella m. related to A. bmi RouUHetr. 
- ,. 
t ,'* r. " 
:-.I I 

umer Jurmic. 
: '.' a A X  138. 1 quarter of a mile up creek entwlng B1Uy Creek from the west 

i ' . '8 mum a m  fti3 mouth ; ~ollected by AdoIgh R I I O ~ ~ ,  1RM : 
Aumlta *I. k bronni aoniuier. 

I Tbe aame npacias o c m  In slmllar rock in the Npbmlr fcwmatlw 
of Kadehag  my. 

\ 

. -  . A@E AWD UO-LATIDII 

The m h  bers d d b d  B~EI referred to the Upper J u ~ c  md 
~sm.carselsM w+& the Nakn& fcsmlrtion of the Maah Paninsals 

,, -48d af M Id66 ~ ~ U S B  of similarity of fauna, of lithologic char- 
e ~ a g d  of -phic aequenoe. The premca of the two WBB 
of AtrcaUcc related to Awe& @a#i Reparling and A~~celErn bnnaPea 

- I 

Rolrillier and of C d . i o m m  sp. is the palecmtologic hais of this age 
4 :' asgigament awl correlation. 

.: ' 3 c - .  
In this w e d  region the Lower Cretwmm w k s  include a for- 

-:.:d- - +- x~stim compased of tuff m d  conglomerate in the Nelchine baain, 
?4wk thh formation is not h a m  to m p  out in the dErttrict hem 6 4  

mAmd in detail, The Lower Cretaceous tuff and mnglornerate, . 
~~1 m y  be p-nt here beaesth the Upper Cmtnceous shale 
and s m w n e .  They am not coal haring. A description of these 

xwa-n+ 



W > m d  the b d e  for their cornlation are giwn e b w b m  -by 
-84.  

Limestone, believed ta bea of Lower Cmhmw age, &umin the 
district here daribed only in the northwegt corner, north of Cadi@ r 
Mountain. TZLiEl Iimestone has a l d y  beea d m i M  by Martin aPd; 
Katz sA" w consisting of a blue and gray to white or $ink h e  to 
medium grained limestone, much a h a t h d  and fall of minuhi calcite * 
veins. Same exposures show beds that; are decidedly cherty. The 
thick& section noted was ~t last 60 feat thick The grain of khh 
1ims-e q s  from h l y  cr@Wline to that of I d  mpr. 'The 
rock is highly metamorphosed, and any badding it once lad hlbg 
been destroyed by shattering and mrystdization. 

' >,I STRATTOBbPEPQ m T I 0 2 m  

The limestom north of Castle Momtain ompies a closely m- 
p m d  overturned syncline and lies upon aIb& volauic r& that 
are Wieved to be of b w e r  Juraasic age. At one plm fha b a d  
portion of the limestone contains d pebblelike fragments bf the 
underlying wl&c rocks, indicating that it liea '2~18onformably 
upan 'the Lower Jurassic volmnio &rim (Talkair  formfttios). 

The.Xmehne ham d d b d  baa so far yielded no fossils, and its 
lam dahmimtion L based upon its dmtigmphic relatiom md upon 
ik ccorrelation r d s  in neighking mgiom Aa .baa beem 
&OF this limeatom rwtx meonfomsbly upon v o h n i 6 . ~  h t  
me-mmidered to be of h w e r  Jur~ssic age, Its Qomelaiinn .with-th 
Nelchina bestme ia regadad as highly probabIg dhimgh not 
mhblished beyond nlI doubt. If the altered volcanic roch north,of 

I the west end of C&le Mountain on the tributaries of Kqp River - 

am of the same a g ~  as f i e  lesg altered Lower dnraasic tuff on Ohich- 
loon River, than the limestone north of CCesth Mount&, wbich over- - 
lies them volcanic roclre unconformably, is mrbhdy younger than 
Lower J&c; in that case, as the Middle and Upper Jurassio 
r d w  of the Metmnsks Valley  how a fairly complete geqnenm of 
md thousand feet of strata from which limestone is absent, the , 

a m i w a t  of this hestone to the h w e r  Cretmceow is subject to -I 

~ ~ a t t l n ,  a. c., ~ m i c  *st&rapnp A I ~ :  u. ~ l .  -1. GW B~U. me,,+ 
811-318, 1928, . . 
*Ma- Q. C,, and mts, F. A, QeoW slld coal mdm of tbp 1- 3drtEmUOW*vhlIW: 

0. 8. awl. B m e y  Ball aoO, pp. M 8 ,  IBIS. 
.I ' 
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f&h doubt. If, however, the dted volcanic mEcs' of Kings River 
: aqe mot the came as the Lower J d e  tuff of Chickdoon River, 

there L MI evidence that this 1irn-e is Lower Cmt-us, 
. . ; md the limestam and the underlying volcanic m b  may possibly 
. ,- . bg amdatd With the Upper Triamic Chitistone limmtone and the 

:.-- underlying Nikolai greenstone of the Chitina Valley. 
r . B e  l i m d e  in the N e l c W  region sgem to  be in g m e d  re- 

-, e b 1 y  d a d i f e m u s ,  dtbough be lamih  were s e n  in mme 
. of the thin strata of shale between the massive limedone beds. A 

- k large numhr of fragmentary belemnitas were obtained from the 
repidud mil lying on the surf- of the limestone in one of the hill- 
top a r e s  Tbay apparently could have bean derived from no other 

,- possible mm than the limedone or one of the &in s t r h  of ahale 
- . intarbedded with it. 

The following statement mnmming t h m  f a d  was furnished 
by T. W. Stanton : 

8582 Limeatone hills en& oi Billy Creek; iram &dual mil a me sari& 
d tha l i m e n e  : 

selemnitee ap., very hjp atwt form. 
T h i ~  apedm Jnrasidc rather than Cretamw, 

& .  

m CRBFd,mus mcgg 

Upper Cmtmaus shda and sandstones are widely distributed 
throughonf the Matanaska Valley. The recognized areas in the 
upper psrt of this valley include interrupted belts extendmg dong 

- h t b  sides of Matanuska River to a point about 13 miles a h v s  
W&#ooh'R%ver, an area muthwest of Gravel &ek, an area in 
the n'munbins north of Boulder h k  exhding from the valley 
of Black Shale Creek to Chickdoon River (see pl. 5, A and B ) ,  - md an area on the north flank of Anthracita Ridgo that ie mntinuous 
with the Hick Creak m. The name Matanaska formation has 
been applied to them m c h  by Martin,8a and that name is here used 
as he d&ed it. 

QB4IuLQTEB bmD BgWTLelm 

.. , . The Matanugka formation comhta of shale asd sandstone and h a  
. %-3, an aggregate thicknew, is expmd on Granite Creek in the lower 

" <MBtmnska Valley, of at least 4,000 feet, of which the Tower ha1 f is 
p-ally dl shale and the upper half alternating beds of sandstme 
and &d~, the sandshne predominating. Conglomemh is present, 

m M 8 r t k ,  13. C, lPbe Yew~oIc stratigraphy o t  A l ~ k a :  U. 8: UeoI. I3nwej Bulk 776, 
9. 317, 1828. 
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bwt &a beds &re not thick or nme& The most oompIetet &&oa 
ohwemed is in the gorgB of Granite Greek about 12 d a 4  wwt of 
Chkka1mn Rimr?r O h  good &ions am. expad on Rings 
Ri-r between the main h i 1  and the ma1 tamp and in f i e  dies of 
Mstawzska River, Many of them cWs are not mi .fm elm 

3 study excapt at 9-y low stage of :t water. 
me bam df the Matamkn form an hes beea obma:ay.-w y 

the m t h  side Matanuska River, where, at r number .of. p- 
tribuhry &muma from the muth emerge throqh mnyong eat inb- 
the h w e r  Jurassic volcanic rocks (Talkmtm formatim). --In the 
vatbeys of &om strenrn~ I;he Juragsic rocks am ovwlain nrwoaforrn- 
nw by beds that at their h se  include hard, dense emd- mid 
mmglomemte, cumpad in Iarp part of materials derived fmm the 
Lower Jurassic volcanic rocks. At each lccality where they w e e  . 
seen these coam beds dip deeply to the north. They are betimed - 
to be the b a d  portion of the Upper Cretaceous rmb at tbnt place. 
They may not, however, be equivalent b the b a d  Upper Chhcmlls 
elsbwhem, for their unconformable &&ion to the Jnrassic m a k  
d s  indicates that the Upper Cretmow aea in which thetm beds 
were laid down invaded s land surface, pmibly of comiderable re- 
lief, and the law& Upper Crehmou8 diments at one place m y  ba 
either yonnger or older than the low& beds at mother place. 

The BinCrrsd farmation is overlain unconfarmably, in the lower 
M e  Vdeiyl by Tertiary a r b  and conglomerate. The 
strongest svidence of the, unconformity is found in the mountains 
we& af IGnp River, where the Tertiary rocks lie horizontally upon 
&he d m  of the prwmm~b1y early Mesozoic granite within a quar- 
b r  of a mile of a place where tho Upper C m h m m  m3iment.a are 
-2 hi fuU dedopmmt with the graniter faulted @nut them.! 
Xt is emiden4 therefore, that as the Tertiary m z h  we ~ r h p d  * 
by the pre-htmems gsanite, at leaat the fdl thickness of the Up- 
per G%aceow sediments mwt have been ramoped at this place dur- 
ing the Crefxmus-lkme erosion i n k e d .  At the coal camp on the - 
east bank of Rings River the Tertiary cod-bearing rocks appa- , 

rently FBst uncwfomably across the u g h d  of the Upper 
G r e W u s  sandstones, but as the coal-bearing b d s  exposed at. this 
place are believed not to be the basal Tertiary mb this contact is 
considered a thrust fault rather than an uncunformity. 

The Upper Cretaceous rocks of tha upper part of the Matmush 
Vdle~r are of the game general lithologic character as those in the + 

lower part of the valley. h the bdts h t  extend along the river the 
folding is so sevm that no stratigaphic sequmee csn be mmgnkd, 

Martla, Q. C, and Rat.. I?. C., Geology and cam1 ndda of the lower mb& Valley: 
IY. tS. MI. 8may Roll. 600, pp. 34-85, 1PI2. 

See W. 8. -1. Buney F3ulL W, pl. 16, wtbn 8-H'. IBl2. 



bedding in many places has b a n  d&yd T h e  same cadi- 
iim prevails, in gegsneml, though to a m e w h a t  less degree, in the 

\ 

, bElrrwite Ridge and weatern Boulder Creek 
,.+' ' , L 

;.: t m  ' . BAmA dW ABE 
, !,?$ . , 
" > 

' 6 Upper Cretaceous shale and sandstone of the upper Mats- 
. z&dm Valley :and adjoining amas have yielded the f d l s  repre- 
e+&ted in tbe following li&, which were identified by T. W. Stsntoa = 

&%D. FLrst Mbntary t o  Boulder Creek from m t  abwe tb Eatwon; float= 
k collected by U.' C. Martlo, 1913 : 

htmmmna mp. cf. I. labiatw SchIotheim. 
Incrceramna BB. 

< .. * h n a m  Erp. 

Bacnlltea ap. 
Hamltels? sg. 
PhyLlocerm ram- Meek? 

Upper Oretamma 
ggg& moat from same creek a8 No. m9; #lIe&d by R. M. Overk~9 ;  1818:: 

Undetmdnd cord. 
Xnoceramnrr m. 

*. ' !lmvtcia? gp. 
. :: 

I ... Pbyllo~was mmaaam Meek? 
- LYtoceraa m. 

Cpper -M. 
About halt a mile np drat Mbntarj to BOnldbc Cteek abwe the 

p n :  collected by Q. C. Martin, 1918: 
hmeramua sp. 

*. Upwr Cretaeeoa& 
&EL North Blope of Aothmdte Ridge, near ctcnt aa8 at Lead of tributar~ 

i ,  
to Boplder Creek rred below East Fork ; collected by Q. C. I n r t b ,  1W3 : 

Mscinal sp 
" . .. - Ostrea rrp. 

Y .-:- ~,;aswmmua ap 
' - PPe~dan sp. 

dat&&"r 
Cmbala? f#p. 

m 
g UndetemIwB gnstropods. 

Baculitei sp. 
Phyllocera~ tamworn Meek? 

Hamikt5 m 
anlsoceraa? sp, 

i> , i \< ,  
t:+~ . Epper cretaceotls. 

- 8683. North dope of Anthrwlte Ridge, elevation 4,800 Reet, at h a  of wrt: 
ta Eowwt tributary to last  Fork of Boulhr O r e ;  coIlected by U. C. MarHn, 
m: 

hwemmns map,, same arr in 81W2. 
- ~~? ap 

Bacnlitea sp. 
Upper C&tlcema. 



- ~ ~ & b a e o L b n ~ t a ~ B l ~ ~ b w a t a a r t ~ ~ . t r l m ~  
Bla&firk of Boulder -It ; collected by U. U. Marttn, 1@B : 

andetamined worm mils, am not d e ~ a b l a  
8611& Creak of Anthradte Rldge near head of Pwhttm Um?k; m M  

ha. aria-IW: 
The very small end f rWemtaq lot front eon- a 

Hum& and fxagmenta of Ehe flbrmg &ell of go Inommmun, 80 Par 
ae can ba determfned from these specLmens the h w t o n  mag be aa h w  17 
asl MMdle Jurassic or n8 high aa Upget Oretamma, ft  b m y  
nat onbide of these limf~ir. (Bee alao ltlat note Mdcw 83Xg.) 

51#9, Bmth d~pe of Anthracite Ridge near hrlnton Gm&; ehntion 
&&I * t ;  colIected by Cf. C. Martin, 1005 : 4 

Thla lot Ineludm a very young 8mmonlte not generhlly dekminabIe, 
a fragment of another amrnonold which apparexltly below to mme 
looeely coiled form llke Ramdtes, a pare of the phragmacom, of a Bslarpr 
dtes ,  meral specLmelur of a amall Ostrea, nnd fragrnenta of I- 
&ell. Tbe remarks concerning tbie age of No. 3316 are a m b l e  to thls 
lot dm. 

Stanton msde the fonowhg statement concerning the last two'lote 
after ~~g the foas& obtained in 1913 : 

A rmmmhntlon of lob lrnmbeFPd 3318 and In earbr ooIle~tim~! from 
tbe Matannah V m  and cornparim wlth mom recent e o l l d w a  waa made, 
nnd they can now te detlniteay referred to the Upper - t a m  

. 8677. North slde of Bonlder -9, at base of watertall st mouth ot trfba- 
tary 16% miles nbope month; from sbdy Banddone mth aonglomrat~; 
colI&d by 0. C, Mmkb,  191%: 

Xnmeramas ~p., hw3% broad aped- 
Upper OmtfLeBOm. 

EW3. Bonth bank of Matmtmb Rlvef. II mil- abors mouth of Ohietn100~ 
Wwr: aollwted by G. C. M a  1B13: 

Pecten RJh 

. Inoceramur dIgICatw Bowerbjr, 
~ r a m n s  rJp. 

U p p ~ r G r e t m e o u ~  T h e l ~ w ~ t o I . ~ ~ ~ W k  CI 

fm1 is the rrame 8pecle~ that hae b e w  so Identtdsd by WMm- horn 
Vaomuver Wlsland. But according t o  H. Waod's recent mogmph of 
the C&aceona LamelHbranchlata of IDnglnnd the of Sowerby'a fm- 
perfectly kwwn Immmm~ d4pitatus ia  q m e t e n t  ~peeiee, and forms - 
snch ae t h f a  are refetred to I .  ursdarldoplhtus &oemer. 

W. North bank of Mataerraka River, P to 5 m h  blow WWktk'a locd: 
collected by G. C.  Martln, 1918: 

Inocwamm Isp. 

~iplomoceras notabfle WBiteavai, fra~mentars h p r l ~ t ~ .  
Undeterlmind h a s  or fucol&% 

Upper Ctetaceons. 
8602 Yatanuakn River, north bank 16 d l e t r  abwe math of O h l c l m l m  

Rf~er  ; mlIeeted by Q. 0. Ma-, 1918: , 

lllweramns Bp 

Hrntea? ep. 
Upper Crehmotm 

. .  



.;- kborPt 1,m feat up third tributary to Matanuslra R i m  * wuth 
"&w 0me11~1. ; mu- by B M. m ~ v e r  1m3 : 

Inoc?eramua sp. . _ --' Upger GrctWurr. 
. & 'p{#I) BmaH gulch math of loweat Mbutarg to Gravel M from ~Outhwest ; 

. : .- &#kda -0 feet; m u d  by R, M. 0- 1918: 
~ o l a  spines? 

1 
. Ostrea? sp. 

' Probably bppr CreEaceona 
'h Creek at a t  end of O'Brien Flats (low& Large trlhtarJr of Ctra~el - &eek) ; altitade .l,rSB feet; eoPIected by J, B. M d B ,  jr., 29B: 

'I 
Inoceramnr sg. 

ProbaWy U~rper Gfetaceous. 
a Elcke C m k .  opposfte mouth of next to lowe& tribatary fmm the weat; 

. ; 'm by cf. C. Martln and EL. M. Overbeck, 1BU: 

7 - - m.. 
a, 

hocenmtm didtatm E l m b y .  
Inmrmw sp. 
Namodon ap.? 
Mesostoma? rrp. 

Upper Cretaemtu~. 
894T7 G a b  1 mile north O f  fitmnumka Rfvm and 6% mll.w northm8t of . Qhcler Point; collected by Theodore Cha- 1914: 

m a  lot contains only framentam spedmeu of X o o ~ w " ~ l ~ l 8 ;  probably 
of Cretamm age. 

8818. IUdge between HicPte nnd Caribw Creekst, 8% mila north of Mab- 
anah River ; colleted by T&eodore Cbapfn, 1014 : 

Reterocem? m. 
Upper Cretaceous, 

Month of Alfred Creek; collected by U. 0. W d i n ,  11118: 
ahgncboaella sp. 

" . bmxramnssg, 
Plenrotomarh 6p. 

r 

w -  Bncnlftes ap. 
-' Lytoceras sp. 

Upper Omtaeeona 
W37, Alfred Creek, 1,W feet beZow mah forb: ~ o U e c b d  by B Y. Ovet- - P; bed8, 1913: " <+' . 

' ) . Re-aa or Anisawas m, warrIbIg identical wlth A. moped Oabb, 
as identlfled by mhiteavea Irm Vaucouver, 

Uppr C r e h m a .  
8880. bLtred Creek; ofact p d t l c m  not Imown; ubtal.ned tram pr0Bpectare; 
G. C Martin, 1913: * 

Wyllwems ram- Meek? 
. . Probably Upper Gm%ceana 
' -:'i . . BE7$. Billy Creek, about 4% mlIes above month ; d t i t n d s  SgOO feet : cot- 

lected by G. C. Martla, 1913 : . . 
1 "  Inucemmns sp,, lawe, broad form, 

-- . Remodon sp c t  N. vancwverensls [Meek). 
' '-' Tflplomacere8 notabIle Whiteaves? 

+QaIemnltes or Belemnitella BP. 
Upper Cretaceous. 
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ThesTTpper Oretamus fauna of +&he upper pa* of theB4kt;an\zsga 
Valley, as represented in the foregoing lists, is ripparenty the same 
as that of the lower part of the valley where marine molluscan 
remah are fairly abundant in the shales that constitute the b w  
half of this formation. The marine fama oonbined in *1@3 

I 

shows that they are undoubtedly of Upper Cretaceuus age; T. W. 
Stanton submitted the following statementa8 regarding; tEe age tr 
and relations of the fauna represented by the material c o w  &, .- 
the lower part of the valley by Martin and Katz in 191Q:. 

Of the lots referred to the Upper Cretaceous those numbered 6$%, &I!%, and 4 

6698 are certainly of that age and belong to the Upper Cretaceone fa- which 
Bas been recognize6 at ~everal poinlts on the Alaska Penfnsula and is part-at$@ 
general Ind*Padflc fauna found in the Chico formation of California, brtS-v&& 
couver Island, in Japan, and in India. Most of the other lots in this cob 
tion, referred to .the Cretaceous, contain only fragmentary spechens of Ircocs 
r m U 8  Pvbich are not sufficient in themselves for discrim%mtion bemeen Parassic 
and Uretaceous, though it is  probable that these fragments belong to the 
same 8pecles that occurs at other localities in the neighborhood where the 
Cretaceous age of the rocks is definitely determined. 

TBRTIARY ROCKS 

GENERAL E%BTTJREEl 

b %a' Tertiary sedimentary rocks of the lower -Matannska -Valley 
have been divided into the Chickaloon formation, which con&& of 
cd-bearing shale and sandstone with a well-developed Kenai flora 
and wbich is of Eocene age; the Eska conglomerate, which overlies 
the Chickaloon formation and which has been referred tentatively to 
the Mioeene; and an unnamed assemblage of arkose, congherate,  
aad shale. The position of the last is so t  well estsbliehed, but" it is 
believed to include the basal Tertiary beds, as well as $he corcres 

marginal beds equivalent to a t  least pa& of the 
ation and pwsibly beds equivalent to part of the 

Eska c~nglomerate. This arkose, conglomerate, and shale haw, not * 

been rkgnized in the area here described, though they are generally 
present in the lower Matanuska Valley as s belt of rscb lying be- 
tvmen.&e granitic rocks of the Talkeatna Mountaim owtbe north 
and the Mesozoic and Tertiary sediments of the Matanaka Valley. 
The Eska conglomerate is overlain unconformabiy by l a ~ a  and tuff 
&at q possibly of Pliocene age. The Tertiary sedheakry  forma- 
tions of the lower Matanuska Valley have not yet been mapped 
throughout the district herein described, nor has it been possibl*.. 

" '+ 
* Stanton, T. W., quoted by Martin, G. C., and n t s ,  F. J., Geolow and coal &zldf G=f 

the lower Matanuska Valley, Alaska: U. I. Geol. Survey Bull. 600, gp. 38-88, 1~3% 
fl Martin, G. C., and Kah, F. J., Geology and coal flelds of the lower Matanusl3&TdW* 

Ala-: U. 8. Geol. Survey BulL 680, pp. 24, 39-64, 1912. 















eaeqwhem to mmgnise t h e m  The fopmatiom that have h n  m g -  
. nhd will be described with BS much cornpletmess as hewledge 

pamih. 
r n K A X A M N  lmRMAI?ON 

0amEIPOe rn m u m x  

o ' A amthuou~ body of Tertiary rocks occupies most of! the rolling 
s1'fdwlmd north of Mahnuska River in the ares here considered. It 
' 

extads from the west edge of the area eastward to and beyond 
+ Peckddle  Creek, and, with the exception of one narrow belt of 

Upper Cretaceous beds along the river, it extends from the river 
north to tha base of Castle Mountttin and Puddingstone Hill and 

- ' farms mbst of the south slope of Anthracite Ridge. Them rocks 
belong to the Chickaloon formation, carry a typical Kenai flora, 
and in places mnt&in valuable coal M s .  Extensions of this same 
formation sonth of Matanuska River are found in the Coal Creek- 
Carbon Creek area, an lower Monument and O'Brien Creaks, and 
as an isolated patch in the basin of the fir& large tributary of 
Xahuska River WE$ of Monument Creek. 

The Chickaloon formation was d e r i b e d  by Martin and Ra.tz,lf 
who studied it in the lower Matanuska Vdley, whem its character- 
istics are rnuch the same as in the district here considered. It con- 
sists of n rather monotonous succession of shale and sandstone 
(PI. 6, A ) ,  in which the shale e x d s  the sand&ne in thicknem (pl. 
6, 23). The &ale, much of which is gandy, is gray to drab, poorly 
bedded, and! so soft +st it tends to disintegrate upon exposure. At 
mmy plnm it contains nodules of iron carhnah, mme of which 

:. form fairly pereiRtent beds. The s a a h n e  is gray to yellowish, 
e d mnges from soft slightly indumb3 m k  to h ~ r d  danae mk It 

is pnerallg feldspathic and single M a  vary @y from phca 
to place in p i n  and in composition. Individual M s  are not en- 

- erally persistent over a large area but are more or less lentidar. 
The tom1 thicknass of the Chickaloon formation is not known, but 
it appeara to be at least 2,000 feet, and it mtty exceed this estimate. 

The ~Idcbloon formation contains numerous coal beds; a11 the 
cod known in the Matanuska Basin occurs in this formation. The 
exact ~ i t i u n  of the coal beds within the formation is not accurately 

> *,a, : 
known, for the Chickaloon formation is believed to overlie the dder 

.,: formations unoonfodly  and to be the d t  of fresh-water or 
.F; & & r h o  deposition upon a surface of considerable relief, It fol- 

Iewla, therefow+ that the lowest Chickaloon beds were d e p i t d  only 

* ~ l & ,  a, c,, and fits, F, J., ~eologg and MtIl *Ids af t h e  lower Bbatanuaka Vmrlleg : 
U. El. Uwl. Bnwey Ball. BOO, p. &I, 1112. 



in t b  I- plrats of the basin, wlwn *mt~tiw firrst w, ma 
' &at as-the arm of ~edimentstion bmdmd, sncmmivdy yo- 

portIow of the m a t i o n  were laid down upon the flm of the 
expanding basin. As a r e d t ,  the lowest Chickdoon I>eds at any one 
place do not necmsaxily correspond in age with the lowest b& at all 
other places, but in comparing two sections the b a d  beds at one may 
be either older or younger than those at the other. The relation of 
the Chickalum form~tion to the next younger beds, the Eska con- 
glomemte, is also unconformable, Chickaloon time having been sue- 
ceedd by a period of erosion during which as  own thicbess of 
materids was removed from the upper part of the Chickdoon. The 
task of determining tha quence and t h i c h m  of the beds in this 
fortnation is rendered still more difficult because the areas of Chicka- 
loon rocla are generally bounded by fanlts, and the normal sequence 
and relations of the bsds are therefore obxured. From the evidence 
in. hand it may be said that the valuable coal M a  in thia formation 
appear to ba neither in its top nor bottom portione but samewhere 
about midway. 
F d  leav- urn p m t  throughout this formation, but no fossils 

of other kinds have been found. 

Them are mny details of structure in the Chiddoon formation 
that have not yet been worked out. The beds of this formation in 
general mupy low-lying areas b o d e d  by momhim, and their 
&ace is in most plnces cove& by a layer of glacial. till and gravel 
&at obmms the underlying m k  Goad exposum are confined 
largely to the b a n h  of MatanuskahBivar and its tributary streams, 
which have at many placea intrenched themselw in tha relativ~lp 
mft Clickdoon r d m  and so farmed good expmm in the stream 
bluffs. O n  the south dope of Anthracite Ridge, where the relief is 
high, many exceUent exposnras, are to be found. 

The main urea now occupied by the Chickaloon formation is a 
down-f adted block bordered on the, north by tha great Bntk i t e  
Ridge fault, at the mu& face of the Talk& Mountains. The 
mSh border of tbia block is not so obviously along a singk fsuh 
line, but f sults are prewnt there and ham in part p&& the low- 
lying position of the block Warping, however, has also played a 
larp  p ~ r t ,  in dropping the Matanuska Vdley dat ive  to the 
Chugsch Mountaim on the suuth. 

Within the area occupied by the Chiohloon fcrm~tion-the - 
bounded by Chickaloon  rive^, PachddIe Creak, MabnSga River* 
and the Anthracite River fault-there are s number of f i n o ~  folds, 



ht the dominant structure seem to be a syncline, the axis of which 
:'&ses Chickaloon River about a mile northeast of the tom of 

mickdoon and extends thence northeast to Rush Lake and thence 
" wuthast toward lower Packsaddle Creek Th@ existence of this 
: syncline just narth of Cbickdoon is considared likely by Will 4' and 
ih eastward extension to  Rush Lake is inferred from the position. 

0 d attitude of the intrusive masses, most of which are dominantly 
'of. ill-like character. A syncline was observed ak a point 2 miles 
' e&northaast of the head of Rush Lake and i s  the valleys of Pur- 

- inton, C d e ,  m d  Winding Creeks. (See fig. 5.) 
Althwgh much of the rolling lowland between Chickaloon River 

sad Pmksaddlb Ceek  hw a general p c h d  character, it should not 
he n n d e w t d  that the structure 'is thcbt of a, simple, unbroken syn- 
dim. At some places them are belts of dose crumpling superposed 
on the syncline, and the structure is complicated by llUMBrOU8 fadh,' 
many of which me of d displacement but some of which are 
Iarga. The underground work at the c o d  mines on Chickaloon River 
and Cod Cmk has demonstrated the prwenca of numerous small 
faults there, and it is likely that the beda throughout this field are 
similarly  broke^^. On Coal Creek, M e r m o r e ,  a large fault of un- 

,- Imown displacement c r o s ~  the creek near the coal &as, and its 
-szhmion eastward has hen  demonstrated by diamond drilling. 

,4s the underground work on Chickdoon and Coal Creek has 
&own the mid formstion there to be cut, by rather clody spaced, 
faults it is rewonable to suppm that the Chickaloon formation far- 
ther & is likewim cut by faults, the presanm of which- is mnwaled 
by the prevaiIing mantle of p m l  and glacial deposits. 

The Chickaloan formation offers abundant exposures along thb 

a' 
many steep gulches that drdn the sonth flank of anthracite Ridge 
aitd is there to be of highly complex stractnre. Closely cow- 
premed and even overturned folds are common, faults are numerous, 
and the beds are intruded by large and small sills and dikes. It is 

* 
, appamnt that the Chickaloon beds suffered an unusual amount of 

compression in the vicinity of the great Anthr~ite Ridge f d t ,  and 
the r d t i n g  metamorphism devoletiIized tbe contained cod and 
produced the anthracite from which &s ridge takes its name. Yet 
this m e  metamorphism that raised the rank of the cod so didurlxd 
the heds by f o l d  and faulting that the difficultiw that wiU b met; 

- . . in mining are greaay increased. The details of structu~e in the an- 
thracite arms still remain to be worked out, and much stripping and 

:'ltnderpund work will b n-ary before the size, a&tude, and 
c d n b i t y  of tbe ma1 bodiesr can be determined. 

URtn, W. P. T., Final wort of tne N a v  Alaska Coal commission to the &eretam of  
the Navy, PI* 14 and 16, 1922. 
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T h e  fmsil plmh represented by the f01Eowing li* ware idenfi6erI 
by F. H. Knowlton: 
6703. Parfntm Creek mth fnce of Anth~aette Ridge, abont 1% a w e  

-11 on meek haLt a mtle wet ai camp of A m  4 ; c o l ~  by (3, 0. mrtln, 
19lZ : 

sequda h n m d i  ZBrongnLart) Hmr. _ 
a m w - a h w ~ e e r .  P 

I .  

- ' *  
Nyma acctica Heer. I - 
Salk varlans Eeer. 
kveral other dlcotyledans. w 

Age, Hemi, 
6704. lontb Bide of hthracfte Ridge at altrtude &000 feat, abmt a quark . 

of a mile waat of -ton Cmk; collected by a. C. Martin, 1913 : 
Popnlns arctlca Heer. 
Qlyptrnimbllil emopaena (Heerr. 
Muoia I u w m h f l l  (Brongnlart) Her. 
Pqinfus latlar Seer. 
Fagus macmghyh? Heer. 
Q u e m  ~p.? 
Bmna*? sp. 
age. Kenal. 

8673 (2). South, face ot Anthracite RMge near 6'105 ; collected by 0. a. 
Martla l a :  .. 

Yaeerlal very obscure, the onIy thlng detemhable WIDg a l~ler leaf 
vf what seems to be Popukba a & b f  Heer. The age is m&n, h t  
1l t h i ~  Bpecres 1s correctly identifled it ahoald probably be Kenal. 

€@& ( 0  A K  224). Bonth face of AntBrad& Ridge halfway between BOtlMep 
and Hicks C-, 0.8 mUe norm of trail ; mlected by Adolph Knopr, I%@ : 

J u W  d m l l a ?  Hear. 
This lot con&& of two -~DS d t b  no marllin pmwmed 

Age probably Kenel. 
m,,Gnlch war m i d m  oi Wrlmrs ela'ha, ISOU~TI of M m h d m  

Mmr; collected by G. C. Yartln. 19M : % 
Fopfl1us arcdcsl Hew, . 
&quota langdodi (smm@eFt) Hew. 

- G l y p l m ~ b w  earopaew U w .  
Corylna macqnarril (Forbes) Heer. 
Qnercaa m 

Age, Kenal. 
The fossils in the following list, which were obtain& >from at or 

near *ha preceding locality, wsre identsed Arthur Hb;olli&: 
6ZB. l3bmI1 plane from the T. E. OIBrfen -2 ARlma, ti-toartha mile 

mth d:Mat&nnaka Rher, 14 milerr above mwth 00 Chkknloog River; collected 
by A Park& 1911. This collection comhta of f o u r - p b  of ~rn~tr ix ,  
in whlcb flw w e l l - d e w  M e a  of fossil phnts are regxese-, as follows: 

Glypptoptrobua nngeri Heer. 
Sequola I a n ~ o ~ ~  (Brongdart) Beer. 
Taxodium disticham mlocennm Hem. 
Taxites oIriW Heer. 
Hedeta n. 8p. 

. . Age, "Arctic MYiooene " (Emme). 
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The Eh1eanglomernt.e extends from Castle Mountain eastward 
iato the hi& north of Boalder Creek for a distance of about 2y2 

r d m  east of C h i h n  River (pl. 7, A) ,  'termhdng, po&blyt 
;, : @st s fault. Nowhere farther east baa the Esks conglomerate . 

. been clmrly ~~. 
- " A h r p  ama of conglomeratic sandstone ertends throughout the 

rolling uplaad south of Boulder C m k  and of the west half of 
Anthracite Ridge. This conglornoratic sandstone is belilevled to be 
, , Tertiary, but its exact horizon has not been determined. It may b~ 

the Iateral equivalent of the Esks conglomerate, or a conglomeratic 
. pham of part of the Cbickaloon formation, or the conglomeratic 

arkom of the lower Mataflnska Vdey." 
The Eska conglomerate on Puddingstane Rill i i  about 2$UO feet 

U c k ,  though farther west it mches a maximum thidmm of abont 
3,000 feet. On C&l@ 3iountain m d  Puddinptone Hill the forma- 
tion consists of alternating beds of conglomerate 5 to 50 fee.1; or more 

A in &chess and arkosic sandstones that range from a few inches to 
' 40 fe& The besal portion of the conglomerate is mame md contains 

pebbles rts much as a foot in diamehr. The pbbla  mnsiat mainly 
of igneous matmida, including acidic porphyry, flne-pained bmsic 
&, granite, and diorite, as well as quartz, grmsnne, and meta- 
morphic mks of various t g p .  The arkmic mndatones consist of 

. comminuted particles of all thesm same matarids in beds some of 
- which are fairly persistent snd eome 1enticuIrrr. These mndstane 

Y 
. buds therrrselves contain scattered pebbles and in plsces grade into 

conglomemtea 
Large a m  of massive conglomerate extend thrmqhwt much of 

tha psrt of the Talketna Mountains that lies east of Chickalm 
Y E v e r  abd north of BouIder and Chitna Creek This a~nglornsmh 

m a r s  immediateIy beneath tha late Tertjaq volcanic mks  and 
r d a  epon different formations that range in from Imwer firas- 
dc to Upper C r e t ~ a u s .  At most plam where it has been closely 
o h &  it beam a close 1ithoIogic resemblance to the E ~ k a  canglom- 
erata, but it% also not strikingly different from some of the conglom- 

. , erate in the lower Matanuska VaIley that has been regarded as b-I 
: .Tertiary.'= Some of the conglemerata kclnded here has m 
' . garded by earlier observers '' as, Upper Jurassic, but Tertiay plants 

I hsw been obtained from it at sevsrnI localities. (See pp. 4-7.) 

W M i H I n ,  0. C, sna En*, F. 3.. G~o'togy an8 coal &Ida of the lower MamnmEa V a l l ~ ,  
Almka : 5. 8, -1. lnrveg gnZl 600, pp. 3042, 1B12. 

U Faige. 81dney, End Knopf. Adolph, Geologic reconnatsmce In the Yatnnwh and Tal- 
ltsetna b%uhs, AInmkn: 0. 8. Qeol. Survey Rull. 327. pp. 21. 28, 1907. 

. I 

'8, 
< *  

'L" 

*: 



Thia mnglomerate li.ea betwgen two 8urfam~ of profound mcon- 
formit3 and is mwequently extremely vtrriabbbb in t h i b ~ .  At m m  
places it is mising; a;t others its tl-khm is 2,000 feet w more. Tbk 
variability bas keen previously interpreted" as meaning that the 
cong10memte was laid down in narrow channels rather &MY in a 
b& sheet. Thew id3 no doubt rss t o  the mevanne~ of the floor u p  
which the mnglamemh WBS laid down, and ifa barn1 members con7 P 
sequent1y am lmticular and p o ~ i b l y  were zwtricked to ancient &an- 
nels, but the writer belisvee that the unoonformity above the conglom- 
erate 00ntribUktd lUOl% l~ge].y than the UII6VBn. b-~t the * 
present irregularity in thiclmem and that before it was eroded the 
conglomerate was b~ w i d q m d  md fairly regular &mt. 

The etjstateanent below was dmbmitted by Arthur Holliclr concerning 
a mall colldon of f k l  plants obtained by Sidney Paige, in 1906, 
£ram thin beds of gray sandstone and shale htercalrstd in the mag- 

siw conglomemte east of C%ickahn River: me exact stratigraphic 
podtion of the plantrbertring beds is not rmxded. 

3W. Hla& efde of Chickaloon River about 18 mnes above ita mwt21, or 2 
milea northwt d month of Mom Creek ; altitude 8 , W  feet : 

Faxdtm Bhtlchnm miooemm Heer?, fwgmnt 
Ckdfsr (3mdperas W m i a  Hear?), Ptagment, 
Other Lragnwnts not idantfflable. Nothing flgnred 

Am aPWmntIs -wry 
The fm& repnxmted in the followin& Ikt were identi6ed by 

&UP HOW& in material obtained f r ~ m  white sanddone and asso- 
ciated i#)d beds overlying s conglommte that reds u p n  Upper 
Crshoeous slasddmn~ near the hedwabm of B d d e r  Creek: 
6708, Near waterfall at mouth d mall creelr entering Boalder Greek f&4t 

'the m ~ w e s t  aboot 16% milea northeast oP ita mouth; colected by Q. C. 
Hartfn; 1918 : 

&pidfum me- Hem?' 
Bl~uI~tum arctIcnm Hem, or HI. hagdent hsquerenxP 
Girptogtrobu~ ,earopaena ( B ~ n g n h d )  W w r ?  
Thuiim ebmmmmdi Heer, 
Corylna, ~acpaarrlI (FOrW) Beer. 

Ttre fowl1 plaots axe, for the moat part, fmmwmtary and tm gmrly 
greeremed for mcurate Identideation. Tba age, as indicated by the 
s p x i e p 1  la& tt, the i&?nMcatIon of wbleh can not be qnestioned, is 
Tertiary; and the other pmvislonal determinations are Om of Tertiary 
' species. 

The fossils r e p m t e d  in the following li& were'identikd b y  
R. B, KnowIton : 



, glOB. Ycmtb small gnleh tributary ta BIUg from the eapt, abont 
mj&s above Its month ; collected by G. C. Xartln and R M, Overbeck 19U: 

' ' Papulns asctica Eteer. 
Tnxodlnm t lnajom Heer. ' Fragments 
m, ~~. 

.' 8708. W e ~ t  b n k  d Gravel Creek, 5 milea above mouth; collected by a. 0. . . 
M W  1818: 

0 Taxodlnin dlWchum mlocenum Heer. 
' ,  Frapmanm of dicoty1edom. 

Materlal hmflc¶ent but prewmabl y Tertiary. 

I 
B?W. North bang of MatannRka RRer a quarter of a mlle below mouth d 

Hickn m k ;  coZl&ed by 13. C. Martfn, 1913: 
Fragment8 of dicotsledons but nothing determbb1e. 

B68ALTIO U V A  A m  !j?OFF 
P. 

Tha youngest Tertiary mh of the M8tanu~ka Valley are the 
badtic lavw md tuffs which are widely distributed throughout the 
eustern part of the Talkeetna Mountah, covering broad weas east 
of the upper helf of Cbickaloon River, on the hesdwshra of Boulder 
Crwk, snd in the upper part of the Pafley of Caribou Cmk Small 
hlstad areas mcur on mountain tops in Ithe Matanuska Valley 
;proper, such aa &the, capping of Castle Monntaia and of Puddingstme . 
Hill (p t  7, B ) ,  md in the valleys of Hicks md Billy Creeks and 
of Nelclhrr River. The petrographic chamtar of the Tertiary 
l a m  end W s  is dmcribed by ,I. B. Martie, jr., on papa W, 
and wilI not be &ussed here. They attain a maximum thickneag 
of at learrt 2,600 feet and rest unconformably upon the Eska con- 
glomerate and npon the p i b l y  equivalent conglomerate in the 
upper pmta of the mlleys of Chickaloon River and Boulder and 

, &&m &&a. They am probably of late Tertiaq age, possibly 
r +PIhim Their general similarity and probable eqaivdance to the 

late Tertiary volcanic rocks of N s a  and Nabewa Rivers and of 
the Alaska Peninsula h v e  been pointed out by Paige and R a ~ p f . ~  

* They also resemble the Tertiary volcanic m b  of lliamma and Clark 
with which they are probably to be correlated. 

The Qushmmy deposits of the M~tmuska VdIq  inclnde morainic 
, depdb, terrace gravel, and the alluvid deposih on the present 
';" flmd plains. These deposits cover much of the surface of thia region, 

*Palm, 131daw. and Knopt, Adolph, Qmlogfc remnnaisl~ance la tbe Matanumba and 'Pal- 
kmka bulns, Alaska: U. 8. Qeol. Bnmmy Bull. 827, p 80, 1907. 
a Martln, G,  C, and K a h ,  F. J.. A geologle rtmnnalesanca of the XHamna region, A l u b s :  

'0. 6. -1. Burveg Bun. 485, gp, 78-82, 1812. 
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a q t .  .the &ITS, the W p m  monnhh. &p, and th6: Iri@ar 
mountain summits. They am represented on the p l log ic  map (pl. 
2) only where they are very thick or whem they cwceal the nnder- 
lying bedrock over considerable areas. The glacis1 deposits and 
terrace gravel are e w a l l y  welt developed throaghmt the lower 
Matannska Valley w& of Ghichlwn River, whew the former gln- . 
ciem h d  the glacial streams deposited large volumes of ddtritus. P 
Farthsr east, where the glaciers were erodiry: more actively, the 
harder m k a  of intrmive gabbm and d i a b  were left in high relief 
.by tha.removal of t h B  softer surrounding sdiments. The surfme of - * 
the igneoua rn- is compamtively fm of mmmlidated Qaater- 
marg deposits, but the snrruanding lower-lying sedimentary materials 
are pnerall y mvered with a layer of glacial till or gravel. 

Glacial morainic material is present in at le& a thin sheet over . 

nhrly the entim laea here described. The gentler slopes, b l o w  
an altitude of about 2,000 feet in the valley of Mmm Chek and 
h u t  8,000 feet in the C h i c a l m  ValEv, are pnwticnlly all covered 
with =mine, enrmpt whem recent dream erosion has removed them 
deposits- ar whew the s l a p  are too steep to retain nnconmli&ad 
material The .glacial deposits are much thinner in the upper pnd of 
dhe 1Mabuska Valley, where the glacier had a -per p d e ,  than 
in the lower pm%, where it deployed over the lowtands. The a h -  
h c e  of glacid d&14s in the lower vnfley indimw thatr t h  glacier 

* 
was nearly stationary for a long. time. This glmier filled the valley 
from side to side, ita -~~ coinciding appmximatdy ~ t h  the 
pesent  Wtiona of the rnnunhin f wts. It extend4 w a s t w d  be- 
yond the vdby and joined ather &mitar gI~ciers to f  form tha ice ' 

m t w  that occupied the pmsent ELM of Coog Inlet. Gram1 r i d p ,  
which. sre regarded as bits of latent1 inornine and which probnbly 
mark a resting atage during the general remasion .&-the gM&, 9 

wew secn at the b w  of Arkme Ridge, north of Mooara h k ;  at ' 
an sItitude of about 8,200 feet, The dihributim of the mmibic  
mated l  and athe ePidence of glacial emsian indicate that at this Y 

the margin of the ice rose steeply eaFFtwad, lxing aC an altitude 
af about 3,200 fact beheen Eska and Gmnite Creek and at bast 
8,500 f& in the vicinity of Castle Mountain. At its most advanced 
stage, however, the ice surface rose much abve the level now 
marked by &eae morainic deposits. Its smoothing affect upon the 
mountain fronts that hemmed it in can be observed at many places, 
and by plotting the line of the ice surfam ao indicated it is seen, 
ss k to be e q e d d ,  that the slope of the glncier surf ace rose b the 
east ,  toward the high mountains at its head. The Capper River 
besin at that time was also filled with ice, and tbe Matanuska Vdhy  
was one of ita outlets, 
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..At t h e  west end of Matanuska v&:' at  the month of Little 
, f & w i h  River, the glacial ice at its maximum at& at an altitude 

of 3,w feet along the south slope of Government M m b i m  At 
Castle Mountain this upward-sloping ice surface at that time d e d  
a b g h t  02 about 4,500 feet a d  on the mountain front a t  Gravel 
Creek about 5,000 feet. As the base of the glacial trough of Mat* 

Y quska Valley at Gravel Creek then h ~ d  an eltitude of 1,500 feet, 
:.c.& glscier at the time of its greatest davelopment waa 8,500 feet .. U. 

. * thick. This p a t  ice stream was joined and au-d by ~mmcller 

h 
glaciers from tributary vallep from the Talkeetna d Chugwh 
Mounhhs, and only the higher ridges and peaks projected above 
its anface. There is, however, no evidence that the whble repon 

. ':' :wm ever overridden by glaciers of the continental type. 
. ' The berrm-pvel deposits of the Matanwks Vdhy m e  of two 

t p  In the lower M~tsnnska Valley temm occur at low aalti- 
tudea, thm noted being not higher than 3,200 feet. These am 
well-developed g r a d  benches, which rise in a wries of &p dong 

, the river. In the d l a y  of Moose Creek they were noted at altitudm 
.of 400 to 1,000 faet. On Eska Creek them are well-developed benchk 
st about 944 and 1,000 feet. Between Eska and +mite Creeh 

, h c h a  were noted at 660 to 1,150 feet. In the valley of Rings 
River them am many well-developed terracss, oP which the high& 
i s  at about 1,200 feet. On Chickdoon River the b&-developed 
terraces Itrm at abut 1,000 feet. 

Gravel-corned brraces of a gomewhat. digenant t p  were wen 
at. higher ~ltitudes in both the lower and the upper ptrrtg of the 
Matmuaka VaUey. In the lower Mahnaska Valley, where Moose 
&ek comes out from the high mountah, there am gravel b e n c h  

.,, ~pata,an dtitude of a b u t  2900 feet. Similar banches m r  at a b u t  
altitude where Granite Creek emerges from the monntaba. 

0x1 the west side of Kings River, nbout 2 miles north of the bridge, 
well-developed benches w m  observed at an altitude of 1,800 feeh; 

a d .  h c h e e  omur apposite the cod camp at an ~Ititude of about 1,500 f& 
' 

d on the east d e  of the river at about 1,700 feet. Brod  gravel- 
covered flats were man on both sides of Chickaloon River about a 
m h  above Boddm C m k  at an altitude of about 1,600 feet. Terrluw 
gram1 s#ains a grtmter dtitude on Boulder Creek, possibly merging 
into the glacial gravel thrtt forms the swampy b k  northwest of  

. Rush Lake at an sltituda of about 2,400 feet. This level coincides - r  - 
'.:-: .with that of the nUuvial flats over which Bodder Creek flows 

jwk.ebove the canyon. 
Tbe temca overlooking the floor of the Mstsnnska Vdey  between 

C w d e  gnd Winding Creeks has an altitude of about 1,700 feet, 

Cam 8. 8., T h e  WllIow Crwk d l M c t ,  hlumka : U. 8. Geol. 1Sarrey BnU 607, p. S9. 
191 6. 
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On the opposite bank of the river bstwwm G r a d  and Monummt 
G m b  the gravel occurs on a well-marked bench at an aEtitude of 
about 2,000 f wt. 

The bluffs on the east bank af h v e l  Cmek near its mouth are 
abut 400 feet high and are cornpod of yellowish-gray gtraiified 
pveI containing numerous large cobblw snd a few layers of fine- 
p i n e d  material stained with iron. The p v e l  stands in cliffs 80 s 
steep'm to sag@ semi-induration (pl. 8, A ) .  The f- of aome 
of the bluffs m e  etched into pinndes. At the northernmod bluff 
t h e  pvnl  m m s  to rest dirwtly upon the Upper Cretacmm shale; - 
the b a d  gravel WB am approxim~tely parallel to a broad shallow 
channel in the etroded surface of the underIying melns, but the higher 
beds are more nearly horizontal. Farther up the creek the stmtifid 
gravel is underlsin by till, which rests upon the shale. The thicknem 

A 

of the ,till incream gradudlp toward the south, Op@b the mouth 
of theq lowest tributary from the west the till, occupies about two- 
fifths of the, height of the bluff, being abut IM) fset thick. T h e  
upper surface of the &ratifid gltvel at this Eocslity is at an altitude 
of 1,800 to 2,000 feet. 

Similer beds of stratified glsveI were seen st other I m a l i k  far- 
ther &. Their exact altitude has not been determined, but it is 
blieved that the general upper limit of the gravel rises gmdndy 
eastwsrd until the deposit mergea into the grape1 of the Copper 
River data in Tahneb Prsss, at an altitude of abont 3,000 feet, 

The g i g d i c a n t  fact in t%e distribution of these high-level tefia~e~ 
is that they ara apparently restricted to the vicinity of the tribnh- 
ries af the Matanuska, none having 'been seen at other points. It is 
IreEeved thaf same of them at least were laid down in the ponded 
waters of theee tributaries at timas when the main glacier of thb * 
Matmmka Valley, during cert~in in ' its rec&ion; 
across the mouths of the tributary valleys In other words, the 
vsrtid position of these deposits of gtratsed -el wm determined 
by the height of the great glacier in M a t m k a  Valleg at s time I 

when the tributary glaciers had shrunk enough to ssparste them- 
selves from the main ice dream. This Interp~htion is at varimce 
with that of Mmd~~lhaU:~ who assumed that the distribution of 
the p v d  was determined by rirer grade an4 thltt bemuse thie 
grade 'is so much in exceas of the p a n t  grade of the Matanuska 
River it proved a pt-Pleistocene differential uplift of more than . 
9,500 feet. 

' ~ M ~ w h a l l ,  W. C, .A - n m ~ n A  imm R- ~ a y  M the =nun. 
Alaeke, IU 1Bg8: u. B. Ocol. 8- M u t I e t b  Ann. Rept., pt. 7 ,  pp. ?-82-sss, 1- 

< .  

. . 
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- .PCHuvi~1 depodb are well developed on aU the larger streams in 
&e 5Zatmuska Valley and on many of the smeller onea. The flats 
~ n d . ~ a v e l  bars along the whole coum of the Matanuske, comtitute 
.one of the striking featurn of the geology of this region. The great 
development of-these d e p i h  is due to the fact that the Matanuska 

'2 <is a heady overloaded glacial stream whose flow, owing to the 
inbrmittant and varying supply of waikr, is very irregular. The 
Matmush lsnd its tribubries freem every winter and frequently 

rn take new courses when the spring thaws come. They flow for the 
most part over unconsolidated deposits and have h p  grades. 
Many of the st rema have thair sources at the ends of glaciers, and 

, tbrellore during the summer months of glacial melting are loaded 
mith detritus from the very &art. They are consequently choked 
mith sediment during the i c e - h  season and have a natural tendency 
40 aggmde their beds. 

, In conidering the structure of this region it is d&mble first to 
, review briefly t h e  major geographic features. The Matanuska Vdey  

is 8 narrow lowland area separating th8 Tdkestna Mountains on 
the narth from the Chugach Mountains on the wuth and wnneeting 
two broader areas of moderate r e l i e f A e  tidd &k ZnLet Powland 
a d  the great interior highland basin, often known as the Chpper 
River basin. MatanusIra Biver drains s h r p  part of the Tdkeetna 
Mountains, a much smaller part of tha Chugach Moftetaim, and a 

, very, mall area lying on the w-rn margin of the Copper River 
W b  ., 

F . .?k..&gmphie mite enumemt.4 above differ in their c o d t u n n t  
rocks. The Chugach Mountains are composed chiefly of metsmorphic 
mcb, mainly slate, graywacke, and schist, but include ralso con- - - siderable areaa of fragmental volcanic rocks and of granitic intrnsive 

' &. The main mass of the TaIlreetna Mountains west of Chicka- 
loon River is compoged dominantly of granitic snd gneissic rock. 
The eastern part of the Telkeetna Mountains diflers markedly from 
the western part, being composed of Jurrassic, Cmtaceous, and 
Tertiary sedimentary rocks with a summit capping of late T d q  

, lauas. This subprovince is 1 i thoIog i~II~  similar to the main Mats- 
' '5 muska Valley, and should be rqarded as its broadened northerastern 

' ' 4 -ms ion .  The Cook Inlet lowland is floored with unconsolidltted 
Qnobmsry deposits, which are partly if not wholly underlain by 
Tertiary sediments. The interior highland basin at the eaat and 



of dhe ' M s b w h  Valley-the Coppw River Basin-is f l o b d  with 
Quaternary p v e l ,  but the mder1ging rocks are unlmom. 

The Matanus8a Valley, the term being used ta designste'the low-. 
lhnd rlong the river rather than the entire Mmtanwko drainage 
b h ,  is an area of steeply folded and faulted Mesozoic afid Tertisry 
mdhehtazy and Igneous mb, bordered on the north by the granitic 
rocks of the western T&-a Mountains and the Mesozoic sea- 2 
ments sad voIcanic rocks of the eastern Tdkeetna MwnEsins and on 
the SOU& by the metamorphic m k s  of the Chugach Mountains. The 
general trend of t h e  structural lines within the Matanrtska Valley, 

*L 

lib the directisn of the boundaries of the v d l y ,  is northeast and 
4 &a hpddrkgd the valley are marked by zones of f adting- 

The Matanuska Valley below Chickdoon River, genanrlly known 
as the lower Matrmuska Valley, is a narrow area of weak racks, 
mostly Tertiary and Upper Cretawus shale and sandstone, lying 
betwan the granitic rocks of the Talkeetna Mountains and the slaty 
and schtcwe r o c b  of the Chugach Mountdns. The lateral bound- 
aries of the lower Matmusks Velley am sharply defined; the 

. northem boundary against the Talkeeb Mmti$ns is a fa& m e .  
Thti m b  of the lower Matmuaka Valle~r are steep1 y folded andl rtre 
cat by many faults, most of which are approximately parallel to 
the w ~ m e  of the vdley. The general strib of the rocks ia also north- 
m& , %Et may be, seen, themfore, that the river, the mntain fronts, 
BB& #& &wctum1 lines all trend in the same d k t h .  

&;Ions iw wxnewhet different in the upper Mahnmka Valley 
n h  the m&th of Chickaloon River: The vdley din hdds * 
genersE chmdtm aa s long, n ~ m w  lml&nd area of Tertiary and 
Upper Cmtmeous mb, %ituated betwhn the hpl linear fronts of 
the T a h t n a  and Chugach Mountains, but its direction has cham@ 
dighay, being approhmately east. Although $he' C3EHj@&i 3fd&- 
ttains, 19~1th of the valley, a-ppnmntly maintrsin the same geographio 
and gdogic charmh~ hem as farther we&, the Tdkeeh  Mountains 
am not 'of tbe same chamher as west of Chickdoon River. The I 

wedkern Tdkwtna, MonnEtdzns, although they contain m h e  gneidie 
and some h w e r  J u r d c  volclanic rah, are dminmtly a 

@mitic maag, &arply bounded on the muth by a linear fault m e  
but appamtly without any well-marked internal geogmphic or 
stmctmaI trend. The eastern T&mt;na Mountainq nbvo  Chicka- 
lorn aim, are of another t y p .  Gmnikie mch am present only in 
mall rnams. The mountains are corn@ of atratiffed m k s  thmt ; 
mmprise tilted IUWBH of Jurassic, Cret-us, and Tertiary sedi; 
m a t s  overlain by broad cappine of nearly horizontal Tertia~ 
Ism. The pnradleE faults of the lower Matannska ValIey,on m w h g  
ChicMoon River, do not hold to the course of the upper Matanuska 
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Tdhy but diverge md form the daminant d r u c b l  liners of the 
&stem Tdbeha Mountains. Only the southernmost of the Iarger 
fadta holds a courm parallel to the river throughout the rnuthern 
face of hthracite Ridge m d  farms the northern bDnndary of the 
upper M;at&x1uska Valley. The eastem Tdkwtna Mountains are 
casqumtly &in, &mctudy ,  to the MahusBa Valley &her than 
to the. h e m  Talkeeha Mountains. They differ, however, from 

(,iF+tb 86at rn-d~~ Pallay in their rock mstituents, for they conta'n 
$4 1- masses of Middle and Upper Juraesic and Lower Cretaceous 

rocks that are absent in the valley and contain d y  small areas of 
the T d a q  ml-bearing rocks thd underlie I s r e  areas in the Pal- 
lay. may am, mereovm, sharply separated from the vslley by a -* ~9ir.ddhd zone ,of faulting. 

'J[Zae uppr Matannaka Valley, like the lower part of the vallw, 
L underlain by Tertiary and Upper Crehmus sedimanfary rocks cut 
by many intrusive masses. These rwks are closely 'folded and in 
many places are even intricately crumpled. They are cut by mmy 
fadta. The general si;mctnral trends, including both the trend of 
the rock masses and that of the major faults, are parallel tu the axis 
of the d l e y .  Minor structural features, including both folds and 
hnlte, trend in'other directions. The structure is wry wmplex, but 
owing to the warcity of expornre, the surfam being generally 
covered with grave1 m d  mom, except in the banks of the larger 
&reams, it can not be describsd in detail. 

Soma light is thrown on the structure of the % g t a r d  Valley by 
a consideration of the geologic history of the region. It is highly 
probable, if not absolutely certain, that the position rand the form 
of the Matmuska Valley were determind by dynamic or erosional 
agmciw &st operated in Tertiary time. The reason for this a m p -  
a n  is hdnd in the present restriction of the co~-bearing mcb ta 
the mutin Mabnuska Valley. mis restricted distribution must mean 
either that the coal-bearing rocks were ~.BTBT deposited beymd the 
p m t  limits of the main valley or that, if deposited over a broader 
area, those w i t h  the vdIey were pmtechd from erosion whereas 
tbm without the valley were ah& entidy removed by erosion. I f  
the fh t  interpretation is comeat, their deposition wa9 restricted 
to s dmctnral depression or erosiond trough f o m d  in early Terti- 
arg (Eoaene) time. If the second inhqretation is ~~, the 

: preamt distribution of the rocks can be explained only by the de- 
' 

:, ptmion of the present area of the v d e y  below the levd of ermion, 
a d  the valle- y mud therefore have been formed immedi~tely after 
the .deposition of the cm1-baring m k s  but before the deposition 
d the Eska congbmerate-that is, probably in early Miocene t h e .  
Either interpretation involves an assumption th&t khe present Mata- - 
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n m h  Valley wm a m e  of W B ~ L ~ B B S  in Tertiary time. In other' 
words, the cod-basring socks of the Matsnu~ktt Vdley were deposited 
dong a zone of weaknw where the late Tertiary and past-Tertiary 
crustd movements were concentrated ~ n d  where they redtad in ex-. 
treme m p l i n g  and cmshing of the rodus. This condition, in the 
opinion of the writer, is the main cause of the local devolatikation 
of the cod, whereby it has become of higher grade than tha &at- P 

igrapbicnlly equioalemt lignite of Cook Inlet. The sfFactum of 
the N~tsnuslm Valley differs in mmplaxity from p h  to place, I 

them being localities where it is f~ ir ly  simple bemum of locsI relief 
0 

of prasrrure by profound faulting or poasibly becaw of the protecb 
ing influence of Ia* bodies of mamive rocks, mch as some of the 
larpr intrusive massas. At such places, rw, far ma the p m t  , 

dmce shows, the coal is of low grade, and it is believed that this 
relation btwmn structure and quality of coal will b found to 
hold generally, ' 

i t h e  the ~truetme of the r h  in the upper  ata and valley 
is highly ~ompim and the heavy cover of Quaternary p v e l  m n b  Y 

impossible a clom detmmhatim of the structure over much of the ' 
area from natural expowres only, yet the fscts now in hand warrant 
certain genemil statements. Thus it is definitdy known that along I 

the great fsnlt that borders the valley on the north the T e r t i s ~  sedi- 
ments are, mod severely deformed and in places are clmly foIded, 
faulted (pl. 181, md intruded by large dikes and sills of e b b m  
(pl. IQ, 3; fig. 8) .  This is particularly true of the south flank of 
Anthracite Ridge (pl. 93, and the coal beds there exposed are t t ~ e  un- 
eroded remriants of c k m  folds (pls. 8, B ; 10, A ; md 11 ) . The high 
quality of the cad found on Anthracite Ridge is undoubtedly due 
ta this dose folding and crumpling and perheps in part otso b 
alteration by the l a w  mwm of intrusive racks, but tlmm very 
factors, which by devolatihation improved the character of the coal,, 
at the s ~ m e  time greatly increased the difficulties of mining it. 



The gouthem 'border of the upper Matanuskg Valley was dm a 
mme of severs deformation and faulting, as is &own by the ma1 
measmm in the O'Brien Creek (pls. 12, 13, B )  and Carbon Creek 
nmxa On Carbon C d ,  tm, the ooal measures were intimately in- 
trpded by klls and dikes, Yet the deformation of the beds on the 
sonthem border of the valley was less mere  than on the northern 
border, and the devolatiIization of the coal is therefore lesa rtdvancetl 
there than on Anthracite Ridge. 

Much still remains to be done in working out in detail the structure 
of the wal formation between Matanuska R i ~ e r  and Anthracite 
Bidp,  y& the dominant structural feature there is known to be a 
synclinal trough, the axis of which crosses Chickdoon R i m  mbout s 
mile shoe Chickaloon, extanda northeadward to the high point of 
the gabbn, rid* northeast of Rush Lake (fig. 4}, and thence extends 
in an &southeasterly direction toward h d e x  f;ah (fig. 5). A 
large part of the Tertiary cod-Gearing formation east of Chickaloon 
is believed to lie atratigraphically below the coal beds exposed at 

Chiclorrmn, but so far aa is known this lower park of Qe ChickaIwn 
formation contains no workable coal beds. If thig is true, then the 

* . caal-lwwhg ama of the upper Matenudm Valley is much smaller 
e 'W:W.hhtof& . , bsen mrned. 

XQNEOUI ROCKB OF THE UP- MATANUBU VALLEY 

-, % B y  J. B. a ~ m ,  ~ a .  

3 - Igneaua rocks constitute a large part of the p109 ;c  d o n  in 
tha upper Mntmuska Valley. There are two general types-those 
which were extruded over the former land surface and those which 
intruded dder  rucks and solidified below the surface. The extru- 

+ sive roch are of Lower Jurassic and late Tertiary qp, The intru- w~e roeka also can be grouped in a general wry according to relative 
& The granitic lvlcke are b e l i e d  to be late Jurassic, but the 
nuhemus mmm of basic intrusive mch, as well w ~ o m e  of the more 
aci* are shown to be Tertiary, 
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6 AREAL D m m f ~ d  

Ths Loner ~unsa ic  ia repre- 
mted in the upper Matmuaka 

w 

Valley by a seriw of volcanic E a 
and ppdasfic  mclrs which con- '' stitutes perhap L P ~  fifth of the E E ?mown bedrsck and which mm- 

-1 paws the Tdkeetna formation. z 
P m E W E m m O  QaaIcamm 

.ki ' Thase mka were &u&& 
5 :t! and mapped by ~ a i g e  and 'L a .* 

KnapfgBa who interpreted their 
h 

4 
X 
4 
& a 

E 
S c 
.- , "- 

- - 

1 , as 10, Mid,, Ju,icmJP 
33 Snbsaqusat ly  Martin and 
5 ". Katem were eble to sasign the 

' 8 l volcanic mries dasnitel J to the 
$ h w e r  ~urassic. 

4 g The Lower Jurassic mots sf 

;a the Boulder Creek area are es- 
4 mntially of volcanic origin 

e 5 md include tuff-hcciae,  tuff^, 
13 t u f f  B C B O U S  asndstonea, inter- 
k 2  
d 6  

bedded lava flows, and flew 

, 2 g b w i s ~ l .  The fragmental mem- 
a bm, which constitute much. 

quence, are' beddd m&r': o 
0 -  z a very diverse appeamm, The 

4 tuff-b-ias and tuffs have corn- 
monly r light-green to dark- 
green sphanitic matrix in which 

h are embedded angulmr frsg- 
a menlta of black bmm, green, 
$ bluq or reddish material, Pike- 

wise aphnnitic. These mp- 
r -  . I lar piem rangs from micro- 

w 
+. . scopic siza in the hest-grain4; - 

O O d t u f f u p t o a f m t ~ r m o r e i n d i - '  
5 arneter in the - m r  b-a 

n f l ldae~,  a d  ~ w p t  ~ldmtph. GeoIo& mxmnamw in fht  hfstanwh rad TaI- 
M: U. 8. QaoL 8-y BaIl. 3n, pp. l&l% Ism. 

P M, (f, C., and Eat.. F. J, WIow and m d  del& af the lower Mat.lr& Qnlle~,  
,-ka: 1J. 8. -1. M. M10, pp. 30-82. 1912- 
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-grormdmw or m d x  a h  is in pl- mottded h green grid white 
owing to  filding of veins and ~~ eavitiea and to rock 

replacement by calcite qnartz md molitas. ~hua' it -irr em that 
the heteroganems character and the resulting mkrr mnt& are 
&=acteristic of the general appearance of the f m p m n t d  roch ,of 
.this p p ,  The lam flows proper md the flow breaks are d a m  

* dark-green ta d d i a h  x m k ~ ,  mmy of them with an amggdaloidd 
habit. d l 1  them ro& have undergone much chemid dteration. .. , The ton= of green, red, and yellow me due usnally the develop- . ( m a t  of mndary  chloritic, hematitic, and limonitic material. The 
fmgmentd roc& being more porous, haye hen  mom affected in 
this mpect, bnt the amygddoidal fillings in the lam %ws, which 
consist of cha1dony, quartz, calcite, clorita, and mliteei, also 

' 
give evidence of extensive chemical altexati~n. 

The fqpmntd mmbers, includhg the t u f l - b m b ,  t a g ,  tuff* 
mow srmdshnts, trnd volcanic conglommtea, am 8tratSed mck that 
were probably inlarge part water-laid. It is: p i b l e ,  however, that 
some of the tnfi*breccias and tuffs may be of subaerial origin. Xn 
mat of thwm rocks the original cdastie structure is still preserved, 
In such mcka microscopic examination shows a m m  of angular to 
iotlllded pieces of he-grained ipeous rock, plagioclase, quartz, and 
oxidas of irorg.emWd in s matrix m m p d  largely of chloritic 
matmid but containing some microaphmitic materid, which is 
probably in, tb r n h  of h l h i c  and quartzose character. In one or 
two ~~ dted crystals of hornblende and cloudy grains of 
orthdase were n o M ,  AH these minerals and miner4 aggregatas 
are in an adv~~1cgd stage of alteration, and in many specimens cMe- 
rib, epidote, calcih, zeolites, or gecondary albite have completely re- 

'"". placed the original grainsains w t k a t i o n  is IaZIy prevalent. The 
fdm that W t  of determination, however, are m ~ i n l y  acidic, 
with composition ranging from ohgdas+albita Q acidic andkne. 
R d y  more basit varieties were noted. From this it w d d  seem 
that tb original mptions that gave rise to  this wries of bedded 
deposits were mainly of dmitic and mdesitic chnr&t, Basaltic 
outdlowa were appmntly 1- numerous. Among the interbedded 
lava flaws and d a t e d  flow b&as r& of dacitic, andmitic, 
and basaltic nature were idgntSed. Th- determinatioas. conform 
with the petrogr~fphic character of the fragmmtd r&. 

Marth of Boulder C d ,  in the d e y  of the tributary due north 
" of tha west end of Bnthracite Edge,  a section of Lower Jurassic 

.,?ohiuGc and d k l  mkp is exposad. mesa rocks sppear to be 
i k p a r k  frqpmtd and in part flows and intrusive rocks. The 
fmpmk2 rocks are dl derived from igneaas matqid md c o d s t  
of anrgular pi- of altmd igneous rock in a finer-grained matrix 

~pgz&nd 



tht ik J iwh &f ipmw migin. Timy do mt Wfer emdntly 
3rom the fqpenhd Lower d d c  wZdc mh muth of Boulder 
Creek, There h e  m v e d  varietia of ipeoun nxk, however, in 
thie &on. %me are more or less even w e d  and light colored, 
therein ~eaembling the felsitea at the west end of h t h c i t a  R i d e  
Others are darker colored and porphyritic and s p r  to be mom 
besic. ' Om of the pimans collected from this complex is fmh- 
.looking diabgsic rock tM is probably s mpresmtative of the Ishr 

I 

basic: intrusive mcHs on the south fw of Anthracite Ridg& T h e  
h w e r  Jurasrric volcanic rocks on B d d e r  Cmk apparently con- 
stitute a complex of igneous and amoeiated elastic d, which haa * 
been intimately intruded by saveraI varieties of younger igneous 
rock. T h y  are overlain by the Middle Jurassic ro&s of the Tuxdni 
smddone. 

South of Matmush Ever, .from upper Carbon Cmds to 'Gravel 
Creek9 there i s  a continuous irregular area of dcsnic &. Th- 
rucks sre bordered on the north by Upper Creteceoua and Tertiary 
9ediments and on the south mainly by granitic intrmiee mmsw and 
metamorphic sediments They include f rsgmemtal volcmic materialr 
and minor amonnts of taffacmu~ sandstone. 

atmcturnl dations of these rocks are not apparemt, but they 
have mffwed dwamic metamorphism wfticiently in- b g i v e  ta 
some of them s roughly mhistose appearanoe. This, together with 
the p r a l  mmrmnce of faulted and slickedded mrfacm, painta 
clearly to a perid of intense deformation. It is pnobebly 6nly the ' 

mmpsreti~e rigidity of the I a v ~ s  and aRsociatced de@W that htw 
prevented the development of a genersl schistosity. It i~l p k b l a  
that there is s gradual transition from theea sheared volcanic rocks . i 
into the schistme mks farther south. ,*A; \- 

In the ~ a l l e y  of Boulder Creek, about 5 rdT& abcwe i t # $ ' ~ & ,  J 

volcanic conglomerate is exposed dong the for m e  ~ B P C B .  

The mck occurs as immense blocks, some of which ma embedded in 
the banZre of the meek sad hwe the eppranm of being in place. + 

'1"his eonglomersts is msssiva ; theref ore the b e d h g  planes are diffi- 
cult to decipher. Ssveral determinations of strike snd dip, taken 
on what were thought to be bedding p l ~ n ~ ,  are quite W a n t .  
Them am evidences of hultiog in this vicinity, and the conclusion 
nas themfore been &ached that these blocks of mmg10merate are the 
r e r n n ~ k  of a portion of the l ~ o m e r  Jurmic mlcanic series faulted 
intb thig position and now almost entirely mmmd by erosion. 

' The matrix of this mng1omerata is essentially a water-laid tuff ,.in 
which are embedded subangdar to rounded M h  much au"9 
or 8 feetm;in.'dlnmek The matrix is c o m ~ d  of- mom or lees 
rottndea Aragineats of dtered feldspar, in pad plagid- -- 
merits of glassy bmdtic r&, altered hornblende( t ) -1% fine- 



mREO'U8 ROCKS OF UPPER MATiWUgKh V W Y  ' 59 

T& containing quartz d acidic fddspar, mnd grander 
f&c rock in a m i c m r y p ~ r y ~ i ~ ~ e  poundmass that is pmbbly 
largely quarfiorr& The embedded boulders are  almost exclusively 
volcanic m k  in an advaned state of alteration. 

~ E I  foUawing errtract from the report by Psjge sad &opfm 
- mmtitntes their dwription of the Lower J u r d c  volcanic rocks I L ~  

a rrhole, and is b e d  upon the mumenses on Chickdoon, T~ketaa, 
k and Oishetna Rivers, Hi& Cmk, and Sheep Hountain, which the 

writer did nut have an oppartuni ty to visit. 
The mt bulk of the greenstolres sre clearly prdacte o f  axplod~e POI- *. a t  acthie,  Theg occur largely In the form of stdlftsd b&as, in which 

mf@ar fragmmt of dark-blue porphgrltlc rofk, varying in & Irom micro- 
m p k  dimen&m to meral feet in diameter, are inclmed In a matrix of 
green color. T h i ~  contrast of color$ which serves to emp- the b r d m  
character of the rock, is due ts the fact that the matrix Is abandantb W@d 
Lnto the green m h e d  chIorlte, whereas the large angular fragments, being of 

- a den- fh+&ed texture, have often witbtood alterathn more thoroogblg. 
With the brecdaa are intercalated v~rlous sheets of amygdaloids, porphyries, 
and Bow brecciaa. Tbe amygdaldds are frequently stndded with nnmemaa 
lam amygdules, whew fllliag mag 'conrrlst oP chalcedony, quarts, cablte, 
chlork, or reallk 

A promInent featnre of the greenatones h the great amotlpt of  hatterl lag 
a d  alickeadalng which theg exhlblt. Where this Internal moPement baa 
tleen of a more regnlar chesacter a rode mhf&sitg ha* hen Imprewed on 
them Zrtensive pyrftimtion of a dlfhmd character was notea at w ~ m l  
Zm=lilk, but a thin irremlar h h g  with calcite appeam to be the most 
mml form of d n e r a l h t l o n .  

Petrographtcnll~ the greetone8 are pwvatIingly andesltlc, mnalls d 
hgalopilitlc or pllotaxitic texture, and more or leas completely &IoriW. 
l?harnpIa more basic than aad&te appear to be rare and wme noted mlg 
on Bonlder Oreek, abtmt: 7 mllea Erom its month, h e r e  greenstorm displaying 
cohmnar shcture make up the nwth wall of the PaHey. n e a e  prove to 

t 
be -base porphgtfea. 

T h e  tblclmms o t  the gmmdmes often exceeds 1,000 feet. The tnma localIy 
amtab fxagmeute ol lignite, and at the emtern end of Bhwp Mountain, in the 
npper Matanu~Ba Talley, were found to awry mmrine hells in a fhe stata 
d prewwatlon. 

Under the collvdent WZd tetm "qtratts porphyry" have ken grouped 
mrlons rbyoliteri and dacitm Inclndlng thelr hem, that are aeaochted with 
tbe m t o n e a .  These are wfdely d m b u t e d  fn the IHterlor of me Talkeetna 
Momntning. The rhyolites are generally fllnty-looking rocks cantalning glaaay 
phenocrgsta bat also Inc3nde gome splendld flow-banded @rim. Devitrifl- 
cation l a  common In the rhyolltw;, Some of the dacrtes resemble the rhyolltee 

' in appearance, bnt others pposaeae a greenetone habit. Thw. acldic k v a s  
' 

eppenr to have hen ernpted either during or s ~ ~ n  after the perid of the 
al~deslMc extrtldms, as they contain inclndM in them Lragmenb of microI1tIc 
aMmIt& 

Dprini the ertravarratlon of the rhgolftes mndltlcm were not Mitom o v a  
the p r c n r b .  mile lavas were accumulating In some portlorn of tbe w o n  

*P*Ege. 8l&ey, and Enopt, Adolph, Oeologlr r e a r n w m  b tbe Mrt.na.ba end Tab 
kntna W n a .  hlmka: 77. 8. Om!. Sumey Bull. 827, pp. 1&17, 1W.. 



#Mimentanon - ~ n g ~ i n ~ ~ .  Oa tbe at*idb weal mib and 
Boulder Creehs a white stratum 20 feet thick ia pmdmm~t. It pnwes to be 
a feldapathic madatone, with apme imemlar thin white bndm, about a gnertm 
of an inch thick, satteed throngh il, The mkroscope ahom that thaw 
bande am compoeed of micrwpherulltic paalclea and fmgmmta of dl&Wed 
rhyolite, with me flow structure, indlcatlng that showem of rhgaliBo m a w  
were p r e v a l ~ t  during thia portlon of l o w  Middle Jma#~ic fMimenEetLoa 

m T l O W 8  AND AQE t . . 

From s study of the of the Lower J h c  mlcania 
P O C ~  hi the creeirs drisited by the writer it is isim8ted thnt the thick- 

9 
DEW of the formation amounts to several tho~zsaad feet, but the struc- 
ture is such that an accurate estimate of thickness is Empos&bI~. + 

The collection of plant f d e  described on psges 21-22 indicate 
$hat the formation may be assigned deihtdy to the h w e r  Jurassic. 

Amma.! D f s T W B r n O ~  
I 

The late Tertimy voI&c rocke hsve a very atemsip8 development 
in tbe upper M8hn~h VaUey, espmially emt of ChieWoon Riwr, 
on the headwaters of Bodder Creek, and in the upper Caribou 
Valley, wbem they cover wide areas and have a thidme58 of at least 
9,500 &t. In the district hem considered they am confiaed to the 
summits; of Castle Mountain and Puddingsbm fIill, whem their 
thickness does not exceed 700 feet. 

Them mcks b a a  h n  well described by Paige and 'Knopfpl who 
my : - 

Qvexlying the olBm rmW nnmnformably is a series oi marly b o h t a l  
hml t  flbwa, wbich, wtth their inbmtlated wxdadca ,  attda a thlcknesa M 
1,000 feet. 'Sheg have an extensive dfsWbut1011 thronghont the Takeetnn * 
MotmtgLna md corn- m a w  of the paakts and snmmita of the region. They 
weather la ant8 of red and break down lm charactedc emaionaI iomn which 
l a d  a pictureeqne mstellated appearance to the m m w n  mest %nm. 

The basalt flows with tbelr interbedded tadl8 and brmda~f prment 1L *ti- 
fled appearance. The wrfnce upon which these volcaniea were amumulnted 
appeam t o  have been one of $entPe rellei, a t  a m o ~  the nptrrrned edges of the 
older roclrs. .The dbmrdance with whieh the nearly horlmtal basal& 
npon the underlglng &mta v a r h  imm 10' t o  90'. About the badwakm of 
Chickaloon River tbL gadam slopes gently northward Ea5t of oPckslm~~ 
Rim Its altltnde In abont &Oa) f m L  It la  aomewhnt braken bg m q l l  fanIb8, 
the mgdmnm dispIacement noted kfng &O ieet. At m y  places ;the badb 
rest upon a ronglomemte m p y l n g  broad channels La the Lower Creh(580w 

- .  - 

Paie-EWhep. and K~opt. Adolph, Seologlc !n tbe Matamuskm and Tal- 
m a  basfnq A l a a h :  U. 8 ,  Wl. fEumy BnlL S27, pp. 29, 30, 1BW. 



-. Tbe portion of the volcanic here consist8 of 100 feet 
of and m a i d  brscdas, which hterleave with tbe #andstone b d s  4 
#e upper partla of the conglommte. 

U d l y  the conglomerate i a  capped by an angnlar waah c o n m g  of h g -  
me% of a#mdstone and cellular lava& npon which fests me Stratlfofm me# 
ob barnrlte and pyrocladm At one po%t a b d a  of unwnal comtltntion was 
found near the Imse of the vleanfc e m .  TMB breccia mmlsta of large 
m n r  bIoW of highly amygaaloidaI lava, bIoelts of -one co~ltalning 
Aucslla, and a few bloch of the Cretaceous Limestone characteristic of ths 
d o n .  A b a d t  bocR 8 by 10 feet was the largest noted. The mxtrix in wbicb 
p a  angnlar material I s  embedded is corn@ of small, well-roanded gravel. 
These f~a- are InterpretM aa fndfcaUng a volcanic mud flew occupplng 
an mdmt &ream m m .  

The werlying badts dimlag a wide ~ariatlw in habit and texture. Highlg' 
Baaep Qw8, amggdalolds, porghw%a, and dolerlk are varlowly pegrewnted. 
Z"be~ belong to the addie end of the b a d t  Pamlly and are in general non- 
aIlvlnitic. Tbe coarse-grained b J t a  consist: of d o l I t l e  aggregates of labra- 
dorite ( A h ]  end anglte. Ph&clarse la the dominant wnstitment, and is fn 
alp a few Bpedmena p6tkilittcally End@ in the angIte. The hit ghw 
from the bmd of Chicgaloon River, in rrplte of ita holohyaline aspect, la found 
to con8s.b sppmdic ghencmpts of plagtwfam ( A m )  and angite, and some 
smaQ kmgdnrly ahaped dolerittc aggregates of labradorite and augite. The 
gl- base is of a deep, dear, brown color, and contain8 nammus aagite and 
w r y  h u t e  fd-x rnlmolltw, the latter mually having hrked teFminae4.  

The basal& overlie a conglomerate of post-lower Cretaceona W n  and of 
~grobabls late Kemf age. Their petrography wggesta that they axe the effusive 
epnivalenm of the dfabaae dlkw and aflls that: are ao common In the Renal 
of the Mataamka baah. These volcanicn Of the Tallreetna M m h i n s  can be 
mme1nted with the great aerIes of Tertlary volcanlcs of the apper Nlzlns 
bash, demmibed by Schrader and Spencer, and with an imprhnt  volcanic 
aeries w Nabmaa River, d & W  by B P M ~ ~  Both these &w are d&bed 
as eomp&ing andesites, rhgQlltea, and pyroclastics and were depoalted uncon- 
iortuably npon a general anifom snriace. T'he vo1canim of €he TaIkeetm 

, d o n ,  howwer, h o w  a gmater petrographic uniformity and consist exclnaI~eIy 
L of basaltg and their hagmental acmnlatlona. In thfs  they show a 

d o e r  reaernblanm to the late Tertlarg h ~ a s  of we A h a h  Peninmla and the 
ALentlan Island& which have been described by Sgnrr ' as andeaftfc h a l t s ,  

T'hb o c c n m w  of these mcb in Castle Momtain and their litho- 
logic t h m t e r ,  ktmhipphic quence, and relation. to the under- 
lying Eska mng1omerate have been described by Martin and Katz.e6 
The JIIZWS t b t  cap CastZ~ Mountain is part of a f omerly continuous . = 

ares that extanded ~ t o r o s ~  the Chjckdoon Valley into fhe dimict now 
being dimmibed. This former area of voIcanic rocks has h e n  dis- 

, sected by Chickdbn *River, and its eastern remnant m p s  out on the 
= Btilnmit of Puddingstone Hill. 

- On the east side of Chickdoon R i w ,  w the hill east from &a 
Gmmment bridge? there is a mass of v o l c d c  mnglomerate thnt 

US- J. a, A recmnahmneo in noathwtstern A h a h  in 1m; Tmntletll Ann. mpt. 
0. B. dwl.' Elnrvey, pt. 7, I B M ,  P. 234, 1901. 

=Martlo, Q. C., snd Kits,  F. J., Owlogy and conl mdlr oi tbe ham Wtanmlta Valley, 
U k a :  U. IS. Clad. Burmy BnlL 600, pp. 8446. 1912. . . 



-?the bas% of the Tertiaq vohnic gepies, Neither Ehe top nor 
&ottam of this b a d  member is definitely e r e p d ,  but it probably 
has a thickness of 100 feet or more. It is essentially a water-laid 
ttld in *which are embedded rounded to  subianguh basaltic boulders, 
some of which are 2 feet in diameter" The tuffaceous matrix of this 
oonglohmmtef as shown by microsaopic e x h a t i o n ,  is not unlike 
a tuff 'proper, escept .that the grains am inclined b be mom m d e d .  ? 
Much chemicd dtemtion hws taken place, both in the matrix and in 
$he included bonlders. - The erttmive rach overlying the Wl volcmio conglomemti * 
coasiEit of basaltic flows interbedded with tuffs, flow M a s ,  and 
'oolcanic conglomerate of like commtioa On a u n t  of the va- 
riety of m k  types there is considerable diversity h tb'appesmnce of 
different members of the series. Where the rock have bemi but little 
sltersd by atmospheric and aqueous agencies, the general color ranges 
.from dark gray to black but at many places comidernbh alteration 

' bas taken place, giving rise t o  greenish or reddish tones. The tuffs, 
flow breccias, and volcanic conglomerates, being more porous than 
$he flows, have in general m f f d  more chemical alteration and are 
mom p m r d y .  jpa i sh ,  reddish brown, or reddish. Some of .the 
lams 5fe den-; otbars, probably the grater part, were originally 
vesicular, but the more or less spherical gas csvitia have usually been 
filled with secondary minerrrls, thus developing an smygdaloidel 
habit. As a rule, the most porous varieties have suffered the p a t e s t  
chemierd alteration. 

The bamlts are fine-graiaed mh, c m u p d  -tially af p l e a -  
clam (generally labradorite), augite, end oxides of iron. The inter- 
mrtal fpabric, wherein small ppxene individuah oo~lpy the %r- 
dices between lath-shaped feldspar q s t d s t  i~ the wmnon. m d e  of 
dmlqmmt. The feldspar also m u m  as phmaerg%ts, p;iv&g :a 

2 ' 

porphpitic habit to the r h .  
Ti-ie~bidb am cammody more or lem alkmd as o result of aec- 

ondery processes, in which the feldspm is replaced by calcite, the a 

sugits L replaced by a d a r k - p n  nonplwhroic chloritic mrmhrial, 
and the oxides of iron beeom* hydrated. h t h  nobwopthy see- 

* ondrrry proem is the development .of amygdulm, mentioned above. 
Them mms to be no general rule governing the sequence of crystal- 
h t i o n  in the vmide8. In many of them t b  sing mnsists of * 
quartz lining, suman- en inbrior of chlorite, mldtq and =me- . 
times quartz. All these minerals may or may not be developed as 
~pher&tes. Mach of the chlorite is plmchroic in tones of f d  

yellow and has a very low birefringence. In the h a s  chemiml* 
a l t e d o n  has p m d e d  further, giving rise in many mks to the 
dmelop~nent of a "dirty. nonpl80(:hroic cementing material,& which 
mmmdr~ angular fragments of bssltic materid. 



- .  . . EXIATIOWB AND A- 

The &ea of W t i c  lavaa and tuffa sbove described have b n  
i tawn by Martin md Katz " to lie unmnformably on the E&a con- 
@metate st Cadla Mountain, west of Chickdoon River. East of 
the Chickaloon the kontinuation of these m b  lies stmtigraphicall.1~ 
pbove the E s h  wnglom~mILtB~ but the contact is concealed. It is 

4 practically certain, however, that the two =rim are everywhere 
. nnconformabla Tba volcanic a r i a  is therefore a younger forma- 

tion than the a k a  mnglomemte, and the mlarnic eruptions are 
b M i d  to ha* taken place in l a b  Tertiary time. The age and cor- 

relation of the Tedisry volcanic mks are discngsed in more detail 
on page 47. 

m m  m 

QBANITIG ROCKS 

M U  D10-dll 

&tic meb occupy most of the mrmntsin provinw north of 
Mot.nmh River and west of Chickaloon River and oormr as a d 

on Sheep'Xmtrtin, all outside the di&rict'm!ksiddkd in this 
mpoFt. These raeb are granite, quarts diorit&, and quartz mon- 
mnite and %re for the m& part of mcderately coam pnitoid  tex- 
ture, though IossUy foliated. Within the dikrict considerad here 
granitic m c b  &re fonnd oalgt south of the Matannska, where qnarh 
diorite h known occur in at I& two mas. 

Tbw granitic Focgs of the Tabetm Momhim md of Sheep 
5 B#omt&n have h n  described aa fonows by Paip  md G a p f  

Much d the rrrBged lnterlm of the T a m  Mountatns remuah n ~ o ~  
but sncb wideace aa ~ I I  available indlcatea that the great ceotra1 area mnairrts 
wholly of mnt t lc  mItR menslve  expamrea of grannlar m p t a I l k  were 
cttlcrmntsred along .the Ilw of travel. The rmrraLaP material bronght d m  by 
th glaciera from the remote mceiw!~ d the range and the gravels of the 
mtmmm hmding in the mountahon% interfor consist preprevlLUingly of gmii t ie  
mterlal. 

A coddsmble mety d m k  tspea Ia found, bnt marts Uorltm appssr to 
predomlna&. A qna& diorite north d T~~sadake Creek carrlea the dark 
mlnernls, bornblmde and biotlte, and in  aswcdated with a g 1 1 1 ~ M M t e  gneian 
rich In hornblende, This @I&B L found also on Granite M and is donbtIeas 
p cotaclastlc plum? of the maashe qnarb dimite. Along the middle courae of 

J M n ,  a. & end mtt. F. J, -1- nnd cosr; fieldm o i  the 10-r Matmush V a w ,  
%IUlms U, EL aeol. -9 8aa 600, pp. 6446, 1812. 

Pam, Im. snd Knogl, 4 d a l ~ h .  Gmloglc scMPnnIunonta ia the Matmnamka and Tnl- 
Leetna Mdm, A l m :  U. 8. -1. S a m  Bull. 827, pp. fB-20, 1807. 



Ohkhlmn Qm& W W t a  d i d b e  n m  but bmml  tbe h a w a t e m  it 
ghea @me ta a mn%coate granlte. B l o n ~  the npper gn- a m  
alppeat, but along tbe"l&r mum more guarts diorifm are  expo^&. $long 
the westarn flat& ef the Tmeetna Mountains granitic rmb am fn 
mt abnndane m t  mntinnooslg from Talkeetna mer tn Wlllcrw 0- 
and again m a narrow band forming the southern bounbery*oi the c- 
mlcaehht atea Near 8h-p Creek some nralltlc gabbro ia found. h the 
vidnits of Kash- maer is a I i g h h l 0 ~ e 8  qnnrtww W, whlch pmves to 
be a qn- momnite. 

The ~ m r b  dIarltea om the south dde d KnIPl brm am pr0b.W-to b 
corndated with thw W g  up the main m m  oi t h  T a l k # t ~  M o n L o a  
HImilarly a lrmall isolated b o ~  of epiqo- gnartz diorlta n few d a a  e m  ot 
the month of Caribou Creek appears to belong to the m e  g u m  

AGE . . 
Whe- me wafts dlorftear &he Zn -&ct wltn tbe Ehdhm f-th a 

mmyatalllzatlon of the a-ta has taken place md h e w  graanlated 
horniela hae been gnodnced. Along the upper ~ ~ Q O ~ I  the e a t a c t  of the 

appehc near the mntact and probably reprewnt the chill& border at the 
invs$lng granite magrnam , . 
, The q u a ~ ~ b ~  boss 9s(rt oihOarfboa Creek wbLeh a- to;rqmw& p 
mteuitlc Intmdon atteadant cm the bathouth of the TaIketua ,MoutaIns, 
invade! the tmde9ltIc greenstones of Sheep Motmhh, wblch have h e n  Sbmn 
by their fame to M. of lower Middte Jnradc age. Ameptlng the eom1atlon 
of M s  pnartz4orIte masa with t h m  of the central portlon of the -provlnm, 
we hme strong p ~ p t l v ~  ePidmce that the batholttbic Corn of the T e a m  
Mountam in later tbnn the Middle Ynrasaic. From the p'bnndmm of mxnitic 
material in the mree conglomerates at  Upper Jnraapilc age it k inferred that 
the intrnafon Pmmdd the &@tion of the InC JnmsEdc strak. The granitic. 
complex oi the Weetna Mountains is tho8 contemporaneous In a general way 
with m- great M F I ~  of batholithfc fntruelone 'of late Me- a g ~  which 
afl&ed the enare cordWeran Tep;lOII from the Bttalta of -.to the 
&ward Penhrrnla of northweatern Maelm," 

On -Grad .Creek, a h t  4 milea from ita mot&, where a '&dl 
drawn enters frvlm .the WE&, quartz diorite is e x p a d  on thi west 
w& of the v&w, ,A few hundred fwk upstream another expsum 
mum on the &MI side of t h  valley. 7'Le rock at the fir&point 
mentima is dark gray to greenish md rat he^ even gmind.  All the 
apechens from this lmlity are more or lesa altered chemically, md 
locallyl $ha ,d ia badly fractured and veined. The minerals ob- 
servd::;under the mi&ope are plagioclase, qaartz, hornblende, 
biotitq'irdn oxidas, and apatite. The p l a g i d w ,  w h  freph, is 
zonallg'&own and ranges from asdesina in the centers of the crydab 
to  albgcjn the rimer. -MU& of the feldspar, however, ia r~ompletaly 
altered to secondary prodncb, mch as chlorite and mumrite, and 

Iawma, k C, The mrdnl- ~ w d c  rwolultton : Jwr. Wlogp, VoZ 1, lm, p: sW. 
Brook, L &.. Tbr g s o ~ a p h j  nnd geology of A k s b  : U. 8. Geol. Barney Pmi. mvmr 46, 
p. 260, 1008. 



is hddmminnte. The biotite L in part a emndary product derived 
fh~  hornblende. In the badly crushed specimens the original 
hhwal p i m  are s e d y  discernible, the rock being aItemd largely 
fd mlcih, zeolite, and epidote. In one of these sspecinis'ns tbd zeoliti 
corpqonila rather clmly to humontite. 
Tba -nd exposure on Gravel Creek comiste bf5wgite diorite, 

t which. differs from the rock just described in the total absence of 
quartz and in- the substitution of pyroxene for hornblende. This is 

+ probably a more basic phase of the same dioritic mass. 
& 

On &e nor& wsh of the third tributary to Monument Creek from 
the east badly altered quartz diorite is apparently intrusive into , 
mclrs tentatively correlated with the h w e r  Jura&c rocks of 
Boulder Cr& The specimens collected in this Picinity show the 
dect of much dynamic as well as chemicd metamorphism. Quartz, 
the ody rock mineral which is unaltered, &aws strong undulst~ry 
extinction. The plagiocI~e is altered to seclondary albite, sericite, 
epidota, and dorit ic  products. Bornblende, the wmmon mafic 
kuineral, is dm altered to epidote and chlorite. 
In the valley of the creek tribuhry to ~atanuska' River from 

tbe math, 4 miles east of t h e  mouth 02 Chickaloon River, the creek 
gravel is largely quartz diorite. The rock is f aiirly fresh looking and 
under the miwoecope shows little alteration. This mterial doubt- 
less was derived, *om a msss of quartz diorita at no great distance 
upsham. The minml composition of these rocks, differs from those 
previously dw'crilbed chiefly in the presence of small amounts of 
oAocIase. The other rock-forming minerals present are quartz, 
zonally &own plagiodase ranging from olig&s+a2bita .inward to 
acidic labradorite, biotite, hornblende, magnetite, ap?tite, md zircon. 
Tha evidence from the lower Matmusks Valley on the' age of the 

5 granitic rmh tsf the Tahtna. Mountains has be& stated by Martin 
ma IS;&" as f0Uom : 

m e  is in contact with the Lower Jnramic volcenie mh and with 
-* > the gmhbls Lower Cretaceous Umwtone in the rim n h  of the weat en8 

of Castle Mvnntah. The nature of the contact at thfs gobt b nut as clear an 
could Lm whhed. Near the contact the granite ~howa evEdaca of baaing been 
m d y  emtibed, an8 there i~ probably aome faulting at this locality. The 
actual cwh& m l d  not be abed at close range, eo it i a  not Bnown defkdEe1y 
whether the granite la i n t d v e  into &her or b o a  of the M m i c  fmatfona 
The contact, as geed in cliffs which were inaccmibIe, X-ed vem much as I f  

' It  were lntmsEve. On the other haad, the granite ia  not noticeably h e r  grahed 
: mar the contac2 than away from It, nor conld it be seen that the limeatone 

Qr the Lower Jummic wkanic rocks were more dtered near the edge of the 



Tbe bte* of intrmiw of the granitIe mnm d the F e e t n a  &mmMn% 
iimdgn* to the Wle Jurasdc bg Palge and En@" on tba mnnd *at me 
Upper Jar#&? racb on the haaawaters uf the Mataauska ~oxlhln W d m  d 
granite #enttal b character with that of the monnhh,  grid the liver 
Jurirmie volcanic mch on Rheep ~onntaixl  are rut by by mnll mma gcmlte. 
There W a weak point In t h i ~  ddence ,  as tlm small granlte miwa en ah& 
M o u n W  Irr 28; mibs a n t  fmm main gmntte maw of the 9hIkemu 
MountnIxlrs and mey or mag not be mntmnpmanmu8 with it. The eVrdcnm ifl, 
however, very mgge&h and ig In harmony with tlm a-tly fntmstv8 f 
characw ol the MII~& of the granite with the bwer  h r d c  vdamlc mk~ 
north of Castle Yoantah and wlth what iEI Im& df the date of 1ntmaion of 
dmilar granite m a ~ ~ s  not mllg in Alaska but tbronghont the -can Pacific 
em&l moantdns. Q 

In the ares m i  of Mitmuska R i m  the granitic mdks cutthe 
vol&c mries that has been tentatively cumlated with the h e r  
Julntssia volcanic rocb hrther north. I f  the age smignmtmt of the 
wlcanic rocks is correct, thea granitic m a k r i a l ~  m yomqp than 
tb Lower J&c. They are also apparently older fhm the Uppr 
Oretamow d m m h  It theref ore seema d e  ta sbrre1at.e thegn with 
the granitic rocks of the Tdbetna Mountains, described above. 

The'mdm hare grouped under the g m d  designation d a  f&te 
mm to 8 vsrg &or exteat in the upper M b w h  Valley. The 
l d t y  w b  they are most abundant is at the west end of b t b  
c ih  Ridge. Dilres of the m e  character were found dong the north 
bank of M a t a n d  ,Xmr about 7% mila b v e  the mouth of 
Chickdm River. 

North of Anthracite Ridge 'a Isrge digeli$e 'bum of this fdsitic d 
rock extends acm &a cowthy for mvertd miles, ratting rocltP of 
Jm&c and Upper Cmhceous age, A mall felsitic dikii was 
found about 1 mile southeast of the forb  of Bodder Creekr, at an 

Q 

altitude of abut  8,800 feet, 

The' Pelsib am for the most part light-mlod m d q  exhibiting 
am~itk8ble P8TieQ of hf,. Pear3-grayr light greenishrgray, flesh- 
colored, buff, pink, rrnd even dark-gray tpkwm are found. AH 
these mch am mom or 1~ dtered, and t h ~  variation in tint ia 
probsbly largely to this fact. They are dl h s  &rainad, being 
aph&-in hand spcisR.em. Part lg , . .~~  munt of their dted 

achar&m+ t b y  p m ' t  to the eye a dull,. sbo1y a p p m c e .  In a 

"Palm Mdne~, *pd Eaopl, lpb, Oeologle reconndammce in tbs -Ma'tba*md Tal- 
b e b e  lmslnl, A m :  D. B. k? l. Survey Bull. 827, p. 21, 1WT. 



h w  of them?  rock^ equant phmoqsh of cloudy-lmging feldqnr 
mhy EPe seen, but in general they are not noticeebly porphyritic. 
Pyrite ie in places disseminated tbroughont the rock, with a loed 
aonaemhhh dong  the cracks. 
Th f&ibea, though megascopidly aphdtic, am ' holmystal- 

lina The gromdm8~~1 m y  have either a micrograndmr or a fel- 
- sitic habiq md the occasional presence of phenmgsts gives rise 

tn either a granophyric or a felaophyric fabria Whem the rock is 
porphyritic, the phenocrysta are commonly plagimIsmPe, which in 

6 commonly much altered. In such rocks the character is usually 
indehrminata In one rock, however, an exact determination was 
possjble, and the %Idspar was found to be identical with. the feld- 
spar of the groundmass, namely, albite, Zonal development of the 
plagioclsase was not noted in my of the members of this group, 
and it is therefore probable that the feldspar phsnocrysta 
do not differ in any great d e p  from the feldspar of the 
groundmw. The dominant minerds of the groundmass are pla- 
giwlase and qusdz. The plagioclz~se shows both CarLbad and 
albite twinning, but the latter is much less pronounced in the micro- 
granitic varieties. The composition has been determined = 
r w  from albite to oligdaae. Quit& probably nowhere con- 
stitu- more t hn  30 per cent of the m k  volume, hk in a few of 
the specimens it is sr, mxrce as to be considered only an accmsory 
mineral. In such r m h  the habit is distinctly trachytic. The 
quartz occurs for the most part in anhedrd forma in tbe inter- 
sticw between the feldspars. Biotite occurs here and there in small 
amounts among the primary mine& Oxides of imn are lacking 
almost altogether in the lighter-mlored specimens but are present 

t. in c&HembIe amounts in a few of the darkeralored 6 of 
thb p u p .  
h m  the fomgoing dmxiption it is HWI 2hat-them rocks are not 

4 
trne dacitm, far they contain m m d y  m y  mafia minemts, aand the 
plagiocla~ is dciently sodic in mmy specimens to b considemd 
s h e  alkali feldspar. The complete h e n c e  of orthwlaq however, 
precludes a strict correlation with the aplites or rhyoIiW. Rocks 
of this chsfscter have been described by diPTemnt authors under s 
variety of names. Of these the nsmes quartz kenttophyre, dip- 
&e dacite, and &a rhyolite spply wry well to individual mem- 
brs of this group that carry appreciable amounts of quartz; and 
M t o p h p  and mda trachyte my be properly applied to the 
4~&-~oor  varietim. No one of the terns, however, ia broad 
anough ta be used as a group for t h w  mch? which are there- 
fore described collectively under the general group name d a  felsite. 

All thes 6 are more or less altered. The feldspar, where 
alteration has occurred, has been replaced by calcite, sericite, Iraolin, 



and a yellow-gmh mpntinona pduct.  W d n q  quartz is 
locally developed dong with the calcita. The primary qnartz, too, 
bas been altered, mnch af it being partly m p l d  by oalcih, The 
originel oxides of iron have been de~e lopd  into limonite and heme- 
tite. Both the quartz md hldspar show pronounced unddatbry 
extinction, indicating that the mIrs of this p u p  have wifered a 
certain amount of dynamic metamorphism in addition totthe ehemr- x 
ical alterstion, just noted. So far as obsewed, however, Bchistosity 
OF banding has not been developed. 

The d s  Msih is clearly intrusive. North of h t h d h  Ridg it 
cuts Lower J u r a ~ i c  rocks, and it has been intruded also dong the 
contact betwean Lower Jumasie and Uppr Cretaceous beds. Mom 
over, it is itself intruded by diabaeic dikes similar to those on the 
m t h  side of hthracite Ridge. The fe1site digs on the nor& bmk 
of Matmush River cuts rucks of Upper Cmkcmus age. The rela- 
tion of the mass at the we& end of Anthracite Ridge to the adjoin- 
ing rocks is o b m  

From the data above given it may masunably be i n f e d  thnt &a 
intrusion of t h m  felaitic mh took place after the Upper C h b  
w a s  beds were laid down and before the intrusion of the basic 
m k a  The p i t i v e  evidence available d m  not warrant any clmr 
estimsta of age. 

Tbe lnmk intrusive m k s  occur as silh, d i h ,  and irregdut iqtra- 
&ve Mes along the south face of Amth~scits Ridge, BS trap ridget4 d 

in &e central and westam psrh of the area, and as sills and &kea 
scatted throughout the area. Over fifty of the largest masses: are 
shown on the accompanying map, and multitudes of others were men C 

that am too mnll to be shown on a map of this mle-for examp1eY 
the sediment9 of the chickdoon formation on lower Chickdoon 
River, on Coal Crwk and 5t many other looslitiea sre cut st &ort 
iahnab by  dike^ and siLls that range from a few inches to  many 
feet in thickness. As these bodias of intrusive rock crop out at the 
surface only on the s h p  Muffs that border the dream valleys, their 
h o r n  areal e h t  js small, but they unddubtedly w a r  in shnilar' 
abundance in p'lacea where the.eilr distribution arm not be o h m d  
because of the cover of gram1 and glsciisl depaite.  PLDbably none 
of these intrusive have an area e x ~ d i n g  2 quam miIea, md 
mod of them am mnch amder. 
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The basic i n h i v e  rocks consist of pabbm, diabam, and bnsalt, 
They are denm dark-gray to black mcb, many of which have green- 
hh tonw. The hmd specimens show considerable variation in granu- 
larity, ranging from coarse;-&rained gabbros in which the component 
minerals are cImrly visible to  fine-grained basalts in which the state 

.. of c ~ a t i o a  is not apparent to the unnided eye. In hand speci- 
mens of the coarser varieties it is possible to'idantify feldspar md 
pyroxene. Kn general the basalt9 and her-grained diabws seam ta 

9 be more affected by alteration than the gabbros and coarser-grained 
dinbasas. Zt is probable that the mode of occurrence is the most 
potent factor regulating the degree of altaration shown by the 
different types. 
In thin section it may be seen that there are differences in the 

fabric or arrangemerit of the different minerah within the rock In 
the more coarsely crystalline varieties thm rock-forming minensls 
approach closely equidimensional granular habit. With increns- 
ing finenem of grain there is a tendency for the; feldspar to develop 
crystals that are maller and lath shaped, and the pyroxene, though 
retaining ita granular habit, also cvstallizes in smaller pins. In 
this manner &rises the intemrtaI fabric that the basslts possess. The 

. ophitic fabric that is chsracteridc of the diabases is a specid form 
of the inbr~erh1 fabric in which the pyroxene crystdhes In larger 
individbals, man? of which completely inclose fddspar latb. All 
gradations betwem thwe types of mineral arrangement may be 
found among the bssie intrusive rocks. Contact phases are l d y  
mrnewhst glassy, but as a rule these basic roch are holmrygta11'me. 
Commonly the habit is nonporphyritic, but the phenocqsts that 
occur ara feldspar. 

t The minerals usually developed are piagioclase, augite, md oxides 
of iron. 'She composition of the plqioclase is about Ithat of labrado- 
rib, but in some specimens zonal growths mnr ,  and the crystal 

+' exhibits n narrow bmd of more acidic plagimlsse. Angite occurs in 
colorless ta light-brown subhedm1 forms. Oxide of iron, urnrally 
magnetite, is s constant tho'ugh mboFdinah constibent, deveIoping 
in s u b h a  ~KJ anhedral equant grains. Apatita is an wmsmry min- 
era1 and oocum in de1iwt.e needIelike crystah, which show the imper- 
fect bawl cleavaffa The usual order of crystallization is magnetite, 
feIdqar, and uugite, in the order named; but two e m e n s  showed 
without doubt that the order of crptabtttion is sometimes reversed, 
for in these the augite crystdimd first, feldspar next, and magnetite 
last. The reason for this anomaly, recorded also by others, is not 
apparant. 

Qua&-baaring members of tha baeic intrusive mb were noted 
at several l d i t i e ~  On the south dopa of h t h m i t e  Ridge on 



the find creak d from  ton h k ,  at an altihde of 8380 
feet, a h e - g m h e d  quart%-Mng gabbm wm found. In this m- 
men the feldspar was mnrdly grown and in a &ion parallel to 010 
ggvo extinction q l e s  ranging from So Q O0 from tk~ cenhrs of 
the c@8h ouhmrd, measured the 001 clee~age, thna a- 
mting a composition ranging from labradorite in the center to 
oligoclam an the rim. 

At another l d t y .  on &e west aide of Gqvel CI.ealr, abut 8 2 

miles from the month and just a &art diatmm beymd the Gmib 
of the area shown. on Plate 2, a c y u h b ~ r i n g  bagalt was found 
cutting a maas of quartz diorite. This wsa a bIack porphyritic rock, 0 

much alhred, showing zonal growths in the feldspsr phenocryats. 
dust south of the triangulation station m the sonth end a2 the 

leardarnmost; p k  on the trap ridge abont s mile s w t h d  of Boulder 
Cmk s h e - p i n e d  light-colored dike cnb the large intrusive mass 
thaf forms the rid= This dike is a h  a qnarbbesring rock but 
diffqm from the two others mentioned in h t  it &MI more quartz. 
This m k  other abnormal fmfarew. The plagioclm ap- 
pears to be an acidic variety, approaching albite h composition, and 
ie in p l w  Intimstdy intergrown with q- gi+ l d y  o 
p p h h  strudtura The pyroxene ia B deeply d d  grem al~gite., 
which &ows a alight sbrpt ion .  Magnetite is p m n t  in its m d  
habit md amomts, but apatite is abnormally abnndmt. Thia rock 
is in. all probability da ted  genetically to the gnbbm mam which 
it hes invaded, and it is regarded by the writm as a diflerentiatd 
dike k k  .that was intruded shortly after or pasaibly before the 
main gabbm masa had completely solidified. The tnnxndav be- 
tween the dike rock arid the gabbro is not h r p .  There is no 
qua5tative rock name that exactly Aka thh qmhnen, 

Olivine bnm1t.s have been noted by Katz among the bsaic inh- J 

sive rodrs at two locslities in the lower Matanwka VnQay, but the 
writer collected no olivine-bearing rocks in the upper part of the 
valley. It is probable, however, that they wmr in mbrdinate c 

amounta. 
Where alteration has taken place mlcih and ebloritic material 

are the mmndary products usually developed. Both are d m i d  
from the altemtion; of the feldspar. The augib sltem mom or less 
uniformly to a d a r k - p n  t o  yellow dirty-1wking chloritia product, 
in plltces nocompanied by limonite'md other eecondary minerah. 
&rely secondary epidote mpl- both phgiwhm md aq i t e .  The 
magnetite altem to limonite and hematite. Pyrite occurs in mall 
amount in many of the specimens that have auffeaed chemical altars- 
-- . 

m &fmmia, a. c, ma -& F. J.. Omlorn aa6 coal Qddr of the low- MsCann&n Vallcrr. 
Alaska : D. a. ~ e o i .  BWW h 1 1 .  500, u. 04, 1012. 



ih, replecing the prinmry &-forming minerals. The apatite 
&, so far m obsem~d, have not suffered any s lht ion.  None 
bf the specimens examinad show any dynamic metramorphiam. 
- It is W i d  &st the intrusive gabbro, d iaba~,  basalt, and related 
dike m b  of &B &ts,nuska Vdey  represent one general period of 
PoleaPic actiPity. There is considerable difference in the appear- 

ac an# of the rocks of this type, but, as pointed out ahwe, this isr due 
Iarply to d i f f e ~ ~ ~ ~  in the degree of coamnws, in the arrangement 
of the minerals, and in the order of crystallization. Some slight 

'B.. 
~ e m m s  in chemical compositian doubtIess exist, as is shown by the, 
p ~ m  of quartz-bearing varieties, and particularly by the pmnca 
02 a b n o d  rock types like the one in the trap ridge .mukhe~st of 
Boulder Creek, dmibed  above. But ~pecial typm are few, and, 
mgarded as a whola, the mineral and chemical composition of these 
intrusive mth may be eaid to l~ mry uniform, 

BELATYom ram aarr 

The south ha of Anthracite Ridge presenh ra Ierge nnmber of 
mappable units of the basic intrnsive rmks. The largest of these are 
&e bodie~ of gabbro that extend horn the maas east of PacEr Ssddla 

' ~ u i c h  intermittently westward along the b m  of the ridge. These 
are irregular-&aped bodies, wwUy elongated in a direction mr- 
responding mughly to the general. strike of the sdhentarg rmkr; 
that form the- ridge. The smder intrusive badies follow more 
c k d y  the bedding of the str~tified rock, and many of &am are true 

The larger masses of intrasive r d c  that occrrr along the bme of 
B n ~ t e  Edge. add s striking topographic fetatura to the ridge. 
On awonnt af &air hardness and soperior reddmce to weathering, . # a a ~  mka fom abrupt cl i f fa  at the bass of the ridge, over which 
mmmua streams d m d  as waterfalls. In the intrusion of these 
larger masses the adjoining sediments have been folded tbnd faulted 

>m at many places. The section across the gabbro maw at the base of 
Anthracite Ridge (Sg. 4 )  illustrates the relation of the gabbxo to 
the stmtikd mks. In mme places Iarge blocks of ~ h d e  h ~ v e  been 
engalfed in the gabbro. In such occurrences khe shale has been 
baked to a hard slabby mk. 

Another type of intrusive ia  &own in Figure 3, which is a -metion 
4 -  through the large lava mass at the barn of Antbrtwih Ridge, where 

- ,the second creek west of Cascade Creek cuts thmugb. Here the 
- - k ~ h s t e a d  of invading the sedimentary rocdm in a large mas, 

@metrated upward along the bedding plan= The result is 
an,htricate. complex .of siUs with baked shale and sandatone, On 
the &h side of the complex is a well-defined, steepIy dipping fault, 
and lava ha3 been intruded also along this fault plane. 



The-t~ap ri&w& isragalar;shaped Weq which form s ah- 
W i a  part of the t o p p p h y  of the upper Matannska Valley. 

. Their d i d o n  of dongation corresponds rongbly ta the Mans1 
h i k e  of the dimentary b&. Locally, however, they cut fie d- 
m&a y beds that adjoin them. Their general cbnformi ty with the 
structure of the region preclndw clming theee bodies as dikes, and 
their aim and lorn1 tran-sdon of the dimante  mdm them difl~r- ? 
ent from h e  dlls. They are probably more or. Iess tsbular+haped 
ltlmithie bodiea. 

A little patch of basalt jut muth of the weat end of bkhrac5te 
Ridge ia of questionable origin. The mineral mmpoblition m n % m  

f 

equally well with that of the basic intrusive r d m  and with the 
Tertiary volcanic rocks. The rock is quite fresh and appears b be 
d w ,  1- any vesiculsr or tuffaceous chuaater. Thia area of 
b a d t  seems to be plashred against the 8ide of Anthacite Bidp, 
with an appsrmt dip to the wmt., Whether this k a remnant of a 
dl or an extrusive rock is unmrtain. Probably, however, it does not 
. m v t  a part of the Tertiary volcanic series, 

SmLl sills and- dikes of diabw and basalt me found in rnwky 
Imdities in the upper Mat anuska field. They mmt mmmody Wmde 
the Tertihrg rocks, and in their invasion they have followed partimi 
Iarly the sosoft I d s ,  such as the shales snd cad bed& They are ndt;, 
however.; limited to the Tertiary rock 

North"'& A n t k i t e  Ridge basaltic md dinbasic diIPas cut the 
Jnrdc,and Clreheoua rocks, and south of M a h u h  River, 'ia the 
valley -of Qmvel h k ,  jmt beyond the limits of the area shown oa 
plate 2, a dike of this character cuts quartz diorita in place. Bs 
pointed aut; by .fCattpP them intrusive & tire folded and faulted 

'ady l d l y ,  and the deformation d m  not m p a m  in extent with 
that which the Tertia~y beds have suffered. F u r t h e e t h s '  Wt 

;> 

dike intrunive into quartz diorite places the; period of ihtrusion mb- 
segwntj kt le& in part, to the inkmi011 of the quartz diorib. The 
study of them rocb in the upper Matannsks fidd theref ore cmhm + 
the conelmiom mached by Katz in the lower Matmush field; 
namely, thst the major intrusion was subsequent to  the prhcipal 
deformation that affected the Tertisrg beds. 

No protnising metallifemus deposits have be%a f m d  within the 
sree inc1udad in .this mport. The many intrusive dikm md dh 
that cut the Mesozoic and T d a r y  sediments north of 'Msmdm 

Ma&, 0. C. sad Eats, F. J., QeoIogg sad coal flelm of thq lower Yataanata TmUy : 
G. 8. W L  B u m  Bull. m, p. 87, 1812. 



~ - q p r e n t I y  c a u d  no impshnt rn&Uimdhn of thm d- 
ma&, and the contact-meturnorphic effects from khw intrusive 
mdb &.end only a few hchw or at most a few feet into the aedi- 
meah South of Bhtmuska River there are extensive areas occu- 
pied by more or bss uetamorphosed volcanic breccia, sgglomerates, 
and tuffs and by rather highly metmorphoised sediments, dl of 
which are cut by large granitic masses. Such a p l o g i c  asmiation 

3 might well be expected to hwe produced metdifemus veins, yet 
within the &ma here considered no promising veins have been f armd, 
and prospthg for placer gold on the many northwad-flowing trib * utaries of Matanusks River haa failed to reveal the presence of 
eitber gold or other precious metala. West of this area, however, 
on Carpenter Creak, and on other stream that drain areas of 
similar mcb, there are quartz veins reported to carry gold, silver, 
and copper, md -me placer gold h ~ s  baen recovered from Metd 
Creek, a tributary of Knik River that flows mnthweshward from 
t h m  same mountnins. Further prospecting in the mountains muth 
of Matsnuska River and north of Kdk  River md Knik Glacier 
thedore seems justified. 

An interesting occurrence of wpper rnjnerdhation on the muth 
dopea of Sbeep Mountain, some 16 miles east of the area shown on 
Phte 2 and just north of Matanuska River, is described by Martin 
snd Mertie." 'They report that the copper m i n e d  apparently occur 

, in irregular IenticuIrtr masses and as disseminated dphides in the 
more porous and s h a k d  parts of a series of h w e r  Jurassic frag- 
mental volcanic rocks md lavas, which me awociated with some 
interbedded shale, sandstone, and chert. AJthongh they saw no 
om Wea of comm~rcial size, the accurrance of an area of rather 
&rag m i n d a t i o n  in those indimtee the possibility that 

5 they may contain vduablo lades in that district or e h h e r e .  Jura~ld 
sic volcanic m k s  are p m n t  throughout this region on both sides 
of bhtaaualur River. 

Q corn 

l l d a h i h  Vslley contains a n u d m  of more .or Isss W c t  coal- 
bearing areas. Thorn in the lower Matmuslur Vdey  have - 
.described &whemM The pmsmt report deals primarily with the 
-upper Natmush Vdey-the part that lies above Chidaloon-but 
' 

Q h, a. c., and ~ e r t l e ,  J. B., jr., Mntml maon- o i  tbs ~ p r r a  ~ a t m v a ~ a  
~ ~ V $ d l ~ :  U. L UeoI. Mweq Rnll. 682, pp. 281-282. 1814. 

MMa* Q. C, and K'atz, F. J.. Qmlo~g and coal Ueldm ai the I- V d q ,  
: U. 8. Qiml. Survey Ball, 500, 1912 : Chapln, Theadore, Minin# developments in Iha 

H a t a n a b  .coal fleld: U. 8. Qeol. Ffnrvey Ball. 712. pp. 181-1438, lPZO; Bull. 711, pp. 
197-m,  1-1. 



74 Q E O m T  OF UpPlEt MAThXmgb V U m T f  e 
f-er t b e h  of amipletemem and in order to the j r i f e m h  
obtained in the p m n t  investijption with that relating tb lower 
Matmuaka Valley,m this report and the amurnpan* p k g i c  
rnRp (pl. 8) am made to cover an a m  axtending w far we& as 
Clastlle Mouritsin and K i  Momtain, and to inclde much of the 
Chickdoon cod field. During the grimmer of 1994, homwr, the 
coal mines at Chickalmn nnd the development tonnsls on Cad Olsek 
were dosed and inacossaible, and the desdptions of them ml 
workingen included in this report are based m earlier etadies by 
Martin, Chapin, Hill, and their assodata The other cad fidds of tb 
upper Matanu~ka Valley indude two mall areas an the south Bank 9 

of Anthracite Ridge, containing anthrwite and some &@-grade 
bituminous cwl, and an area on both sides of Matanwks River near 
the mou6h of Gravel Gmk-the so-called O'Brimn Creek field. 
A lasge part of the ares east of Chickdoon River, though occupied 
by W s  of the Chichloon formation, is b a l i e d  to lie stratipphi- 
cally M o w  the d-bearing beds and to contain no workable coal. 
Phh 2 show the areas mupied by the Chickaloon fmatim, which 
csrries all the coal, but by no means all those areas are to Ibe con- 
s i d e d  cod lmd. me Chichlmn in this district b p e r i l l y  mv- 
ered by a layer of glacial till and gravel sufficiently thick to coma1 
the d, and exposures are largely conbed ta the h n l a  of a few, 
sharply intmched streams a d  to the steeply doping nouth feoe of 
Anthracita Ridge. It has therefore hen  impsibla ta hkm the 
outcrops of the coal beds with sufficient dehiteneea to delimit 
sharply the ml-bearing areas from thosa thst contain no work- 
able coal. 

Witbout dmbt the h r p t  area of ml land in this didrict (pl. 2) 
is contained in ths Chichloon field. The principal d o 8  outcrop 
of the coal beds occur on the north bnnk of Chickalaon River at tb& 4 

tom of Chickalmn, and it is there that most of the development 
work has h n  done. At Chiclralaon the mdm dip steeply northward 
and strike nearly due east. h thst vicinity aU the h o r n  cad beds + 
tare on t h ~  north side of Cbickaloon River, axld no coal ontmp9 have 
bean found m t h  of Chickalooa, exoept in the Coal Creak area, south 
of Matande  River. East of the town of Chihloon the d-bear-  
ing formatiom paas beneath the gravel-COT& I ~ I I C ~ B  and are w- 
e r d y  wnce Jed, but from such expowres aa were found and from 
the trend of the sill-like intrusive ma-, it mmns probable that the 
s t r h  of the coal Ma is n o r t h w a r d  from Chic l ra lm  and that akl 
the known -1-bearing beds lie north of a b e  h w n  from Chi&- 
lmn through the intrusive ridge juh m t h  of Rush Ldm Empt 
for the ma1 ontemps high on the fladks of Anthracite Ridge d a 

en. S. -1. 8- Salt 500, pl. 8, 1912. 
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single exposure on the nokh b d  of &trrsuSg, River just above 
tbd mouth of Packsaddle Creek, where two thin coal beds crop out, 
no -1 hd~ nre how11 in the area north of Matanuaka River and 
d of the Chickahon b i n .  
' South of Matanuska River there are two distinct a r a ~  in the 
region here discussed that contain coasiderabIe coal. One is on Coal 

q, 
Creek, about 2 miles southeast of the tom of Chickalow, and the 
&her is the so-called O'Brien Creek wen, at  the easkm edge of t h ~  
Mehnwka field. At both of these lwalitiea the e x p m t s  of the coal 
formation are of mall extent, and there is a general cover of surfjcial * gravel, sa thwt it is impossible, from a surface examination only, tu 
outline the coal-bring areas or to work out the details of stmctum in 
the coal forxnation. At both places, however, there haa been mncb 
d~fomation with steep tilting or folding, and at both the con1 beds 
are cut by pmno~~flced faults. It is believed that only a moderste 
qnantiq of mal is a~ailable in each of them a m .  A third patch of 
the Chichloon formation occurs I to 2 miles south of Matanudm 
R i v e  opposite the mouth of Cascade Cmk. fn thh patch, which 
has atl area of about 1% square miles, mme thin cody seams were 
matad; but no coal bed8 of commmial size. .This a m  of the Chicka- 
h formution liw in high, rugged mountains; and even if coal beds 
.of mmmercial size sxist there, which is doubtful, ih topographic 
M t i o n  precludes exploitation until the more favorably located fields 
*re exhausted. 

STRATIQRAPHIC O C m F f C E  

+ The eoal beds of the upper Matanush VaUq, lika t h m  of t h ~  
lower valley, are dl of Tertiary a@ and occupy the game general 
.stmtigrsphie pdim as the c o d  of the Kmai formation of the Cook 

b 
a. 

fnl&Supitna lowh.nd, AI1, except possibly those in the vicinity of 
O'Brien (=re& (pl. 2 ) ,  occur in the Chickaloon formation, which i s  
the middle 1-1 division of the Tertiary rocks as described in the 

*L report on the geology of the lower Matanuska Valley? and the 
mmmislly important ma1 beds apparently all accur in about the 
middle portion of the formation, though their exsct position in the 
section is not Imom. The coal beds south of Matanuska River, on 
Cual and OV3rien C-, have not been correlated with the d o n  
north of the river, as the structure is complicated by faulting, but it 
*as likely that at these localities also the coal beds occupy the 
-middle portion of the Chickaloon formation. Mining and prospect- 
h g  .have shown'that the coal beds pinch and swell from place to 
'place, and the character of the coal  bed^ as we1 as of the sand and 
shale ~~ of the formation may vary greatly within short dis- 

M-tin. G. C., fad gan, F. J., op, cit. 



t m ~ ~ ,  so that the g~aatast diffionltg hLbesn met in sttempting to 
correlutwone seetian of the C h i c h l m  with mother -me distance 
rsw~y. This chacteristic of the formation greatly inerasee the wt 
of damloping a ma1 mine snd rendem uncertain estimatas of the 
 mount of 008.1 in a given block of p n n d  made in ad~ance of 
underpmd explomtioa. 

The upper Wttanuska Valley contains high-rank bituminous cod " 
and m e  anthracite, In the lower Matmuska Valley the d am 
l o w - d  bituminoas, and still farther west, in the Suaitne Basin, 
them are many d e p i t s  of lignite. All these d s ,  however, are of 
apprrrximataly the same 8ge. The characbr of the ooal is apparently 
the &wt result of the metamorphism which it and Ehe oontaining 
wdirnentary bed8 hrtve undergone. In the Susitns Bash and the 
Cook Inlet region the coal-bearing beds are little folded and 
deformed, and the coal is lignitic. Ln agcending Matanuslre V d ~ y  
the deformation beoomes more intam and the d s  become of pro- 
g d v e l y  higher grade, through l o w - d  bituminous at M o b h d  
E&a Creeks to high-rank bitumino~s at Chickaloon and Cod Creak, 
In the upper valley, too, intrusive dikw and aills in the m 1  measurea 
am more abundant, and they may have played some part in improv- 
ing the quality of the coal. Very close folding, f adtin& and intrm- 
~on'by igrrmua mks on the muth slope of Antbracita Ridge, neat 
the head of Purintan C&, have d t e d  In the development there 
of a d area of anthracite, This coal, which ie of excellent grade, 
i'F3 exposed at many places, and at one place a bed of snthraeite.nenrly 
40 feet thick cmps out. It is hard, firm, little fractured for &BCB 
coal, md hm t~ high luater. As ia shown by the analyses of mrfm 
ssmplee (p. 841, it contains from 81 t o  nemly 86 per cent bf fixed 
carbon and only 0.8 to 0.6 per cent of mlphnr. The cod beds & p p r  r 

to lie in synclinal basins, snd the npper parts of the folds have 
been lmgdy m d  by emion. Them beds no doubt contain con- 
siderable exaeUent anthracite, but whether it armrs & beds mffi- 
cimtly large and continuous to jugtify the expma of mining is 
uncertain in view of the complex structure of the cod and the & 
of building s railroad to it. Very little prospecting baa been done 
on the mthmcita beds, and whether they include workable bodim of 
coal clrn be proved only by extensive sxploration, both on t;he rnrfwe 
and underground. 

The high-rank bitnminous ood of Chickdoon and CQal m k  in 
fmgiEe snd soft, like all ma1 of this variety, md the beds show the 



d& of having been severely crushed The friability of the coal 
is w great that it crushes rather badly on shipment, but this ia not 

- so gmat a detriment might a t  first seem, because many of the lbeds 
ctintain so many impurities that the coal from them nee& to Im 
wrshed ta lower the ash content. Certain af the cmb from Coal 
Creek, when pmperly cleaned, are said to be excellent for black- 

.m, &thing and for foundry uses. 
The low-rmk bituminous ma1 af the lower &tanmka Valley is on 

the brder line between bituminous coal m d  black lignite. It ie 

.is. h d e r  than the high-rank bituminous coal. Many of these be&, tm, 
have been crushed, nnd it will probably not be possible t w  obtain 
from them a Isrge proportion of lump coal. This coal pomsses 
no coking proprtiee but makes a satisfwbry fuel for locomotive 
or stationary beilers. It is not so good for this purpose as the higher- 
rank ma1 but is 1- expensive to mine. Even when the high-rank 
Chichloon m l a  are again put an the market, they will be most 
vrluable for maldng coke, for smithmg, and for naval coal, and will 
thw comm~nbnd a higher price, leaving m e ,  at least, of the bw- 
price market for the poorer cod. Each of the various kinds of coal 
lcbould t h e ~ f o m  w m a n d  its own special market and should be 
to wme extent noncompetitive. 

The following p a g ~  contain measured &iona of dl the ma1 
exposum that were eccesaible in the upper Matan& Vallq. Most 
of t h w  &om were measured by Martin and Mertie in 19X3,m but 
as no development work has since been done on them, the descriptions 
sre still adequate. The results of mining at Chickaloon and ~t Cod 

have been published elsewhere, but there is here included a 
tabahtion of the coal sediona at Chicksloon, as compiled by 
'Cf~apia.~ (gee pl. 14.) The measurements given below were all 
made at natural expomm, them being no prospect openine or " tunnels. No atternpt has been made to correIa,te the beds, as the 
complex Btruetum nand the fact that none of the beds can be traced 
from pint to point make correlation impossible. T h e  sections in 
the Matanuska ValIeg proper ara amaged in order from north- 
west to southeast;. 

' 1. Creek f l o w  north- Into 
Boulder C m k  from near tbe w& 
atul of Antbracite RIdge, altitade 8,700 
feet Cval blowurn ( h d  concealed1 

near ontcrop of dark shalt% IMb 
N. M0 W., dip 63' BW. 

$4. South face of knthradte Ridge, 
2 miW ea& of ita w a t  md, altitude 

m w  Q. C., and Mmtk J. B.. Jr.. -1 m c e s  of the u r n  Mataranaka nnd 
m d m  V w  : U. I; -1. I- 3 3 ~ ~  69% m. m&288, iail  , 

9 Chspln. Thedon. Mlnlnu dwelopmentm in  the Mntanusta coal ad&: a. & Gaol. Bur. 
r ry  gnu. 732. PI, 6. ISM. 
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69(lb ilest OaaI bhmmm. NO a- 
pormnt obwable. 

5. ( J w k  bed L!J mlled 8. 62" W. 
?mm L280.foot peak at  head of Porln- 
ton Creek dtltude W to 3,HKl feet. 

~ y .  

Qruu~pIed shde ,,-,,,,,,- ~4 
h L  ,,,,,-,,,,,,,,---,==--- 1 1 
Shale ,,-,,,,,,,,,-,,,-,,,,, 6 
Bandatone, ,,,,-,-,,,-------4 Zl 
Bhale,,,,,,,,----,,-,-------, 211 
Coal------,--,-,----,----- 1 
Bhale-,- -,-,- -- --,,-,---,,,~- 25 
Bandstone,,,,,,,,-----,------ 18 
RhaIe -,-,-,-,,,,,,--,--- ---- 18 
WndaDoacl,,,-,,,,------- ---, 88 
Bhsle,,L-,,,,-,,,-,,,-,,,,,, 3 
Coal,,,,,,,,,,,,,-,----,----- 8 
Saale,,,.-,,,,,,--,-------L- 12 
8nnds*e-,,,,,,,,,=---,---- W 

Strike,N. 42' W., dip ,46* 8. 

4. Wwt Fork mdntm Creek 
altitude 4,200 feet. 
Xutrusfve rock ( d a b ) .  
Shale root. '" ' 

Coal ,,,,,,,, , ,,,, , ,,--,-+-- 6 
6 Dinbase dll-,,-,,,,,,,,,,,, 

Shale,,c,,,,,,,,,,,--,,--,,,- 
Coal with 'much sbnle------- 1 6 
Rhaie ,,,,-,,,,,,,,,----,-,--- 
Y ~ r y  carbonacsattr dale nnd 

ml,, , ,, ,-, - - ,, - ---- , 
Shsle. 

stfilra N. 88' BL, dip 48' 8. 

5. wm pork & mdntm creeg, 
alflmde ,6100 ~ m ~ t ~ g  two 
k d s  of cod, each 6% or 6 feet thick 
2 or 8 feet amrt, h t  more prabably 
one bed repented by mrbace nIEppkng. 
StrEke N, fSe W., dip 30' WW. 

a. West Fork of Purlntm Creek, 
~Etitode 3,W)[l feet. -1, feet. 
Neither mf nor door of this coal 
w codd be fonm~.  be coal i ~ 1  a p  
parentlg eot off at wch md of the 
expome what to be 
the ecldlng. ms Is the 
wbleh has b.en d - b ~  " 
an a 8&imt kl of anthtacite. It 
* M U ,  CE. C d -Ce of the 

-1. Burvey Boll. 2%8. p. 18, IeOB. 

b a a  pMbam bs regardud s 
m011en pocket lOfng in a closely folded 
ovmt~tned m d i n e  gnd p r o m  cat 
by a huk bD e*powre of ahale in 
the creek 16 or #) feet below the &d 
gam three mdlnga w tbe beMhg, 
as fonom: El* PJ. 79 m, dip 11' 
m.; Strike N. Tfl' w-, =* m.; f 
mrflte N. m' % dip 21' NW. 
7. Weat Fork of Pwlnton Creek , 

altitude 3,880 feet. 

dhale roof. m. *In. 9 
C m L  -----,a,,--,,--,-,, 1 
Shale with some cod- ,,--,-, 5 
Coal ,-,-----,------,,,--- ---- 3 2 
Elhale_ ,,,,,,,,,,,,-,--,- 1 P 
Coal--,,------,,-,,---,,---- 1 3 
Shde with some me.l,,,-,- B ' 
h a  - - -  - - -  2 3 
B h d e  wltb coltL ,--,-,,- I. 
Rllale ,-,,,,-,,,,,,----- 2 4 
CO" ------ -,, ----- ,,--------- I 6 
Black shale ---------,,------ 1 4 
Gray shale ,-,,-l---d--- 125  
Shale with mum cad----,-,, 8 8 

BIacll shale - , - , - - -  1 8 
Coal -----,-------* 1 10 
S h a l e - - - - - - - - - - - - - - - r  8 
cmt with a llttte m e , , -  1 4 

dmue shale ilmrn 
StrIke N. ST' W., dip a' a. 
%. I W t  baok of Ewt Bbrk of Pula- 

ton Cm&, about 570 ieet npkearn 
i r ~ m  s e c t f ~  9, 1 

Bbale nnd #sandstone mmh folded' ' &t 
Chi with ~ b a l a  ,,--,,,,, 5% 

- - - - - - - - - - - -  8 
C witb 42 

and m w  mmh 

B Bla& Fork pi Fmhtm d- 
Qhde 3,m to 3;aBO feet. 

%barn+ FL 1% * 
shale, with c d  blmma---- 47 
Coal ------,,,,,,,------- --- 2 ? 

shale -. . . .. . 
SWb N. .W, Qp mo H. -. 1. ; -:: 

Xahnumka coal Ueld. b h & k . l m  1801 : 0. 8. 



ct 

. rimtion given below was mmm 
ajl)dbyBudUuin1monthemm 
'Fork of PnFinton Greek or on the next 
meek east of it, on the meh slup of 
:+nmaclte atage. 
Fl'lsp~g wandtlt~na . Feet 
Coal and shale- ,---,,---,,--- 8 
GaaL ,,,-,,-- -,,-,,, ,, 7 

. .. Shale., , ,--  ,,,,,,---- 4 . 
, . Cad----,,- ,,,,,,,,,,- 1 

Shale-,,-,,--,,---- 8 
Coal --------- - -,-,,- - 2 
8h- -,,-, - ----- -- 2 

S t r b  N. 89' Hh, dip 65' m. 
10. Creek bed 3.8 mIlw 8, 24' 1. 

s w h  # w W., dip a* M* 
m e  two follow@ sect la  d i b e d  

by Falge and Knoptn were meamred 
bf Knopf on either thls creek or tbe 
next one east of It : 

Anthradte Ridge, altitude 3,lMl feek 
gt LP. 

Mabase ,,,,,,,,,,- ,,---,,--- Wf 
Sandatme and ohale ,,,,,,,,- 1 0 4  
Coal and shale ,,,,,,,,,,,,,, 6 
Goal,,,,,,,,,,,,,,,,,,,,,,,, 2 
B h ~ l e  ,,,,,,,,,,,,,,-m-,--- 1 
Coal-,,,-,,,,-,,,,,,,,-h--,- 10 
Shale,,,,,,,,,,,,,,,--w--=,- 2 
Bandatone ,,,,,,,, ,,---- 7 

Stillre N. 70' W. (magnetic), d b  
-. - 

BY, in. 
D l a b  sllL--,,--,,,,,,, 19 
Rhale---------------- 4 
thd - -  1 1 
P&rtksh l Ie ,~mwmL,21  
C~l---------~--------=----- 8 
Rbale ,,,,,,,-,,,,,,,,,,, ,,, 36 
Coal ----------- - ---------=- 10 
male rPtth thh d b  ,,,,,,,,, !B 
aoal 2 
male partly Ea*cFsd ,,,,,,,, 27 

B h n e  N. M* E., dip 44' N. 
Glreek bed 2*9 8, E, 

fram -foot mk at head -- 
ton Oreek, arntade 3,880 to 8,896 feet. 

m. k 
3 &IhaloIs piCb ooal bloamm,,, 110 

....................... 3 6 
&ale,- -,,,,,,, , ,,,,,,,, ,,,, 24 
call ,- ,-  ,,,,,, ,,,,",,,,,,,, 2 2 - hale  ,,-, ,,,,, , ,,,,,,,,, ,,,, 21 

BMke N. 82' W, dip 20' N. 
la, Oreak bed 2.9 miles S. wo 

tram pesk beM of m- 
ton C m k ,  nlfltnde 8,w to a,SM, feet. 

Bandlltone. BY. ttl. 
Coal,,, ,,,,--,,,,,,,,------ *, 2 0 
Ooal and &ale -,,,,,,,,,,,-, 4 
mat ,-,,-,,-,,--,--,,,,-I 6 
Coal and ferm%nona cW,,,- 2 
CoaL ,,,,-,,-,,,,-,,---,,-- 10 
Shale-,,,,-,,-,,-,,-,,4,-w,-- 6 
coal -,-,,-,--,,,--,-h-4-w--- 4 
Shnle---,--,,---------w----- 12 
coat,---,---,-,--,-+---,,--- 1 a 
Wale-----,,--,,,,,,---,, 6 
Snndmne -,,,,,,,,-,,-,---- I 
Bhale --,-,,--,,,,------- 1 8 

ironsme 0 
Shale ---,,,,,-,-,,,----- I 6 
Clay Ironstone mMnlea,,--- 6 
Highly carbwaems ---- 5 
Coal ,-,,,,,-,-,,---,-- 1 5 
$hale - 9 
Bandstone ,-,,,,,,-,, , 4 
male -+--------------- IE 
W- ,-,-------- 10 
Shale 4 

Rh~hale root, m. m, 
., '. Coal -----,,,,, ,,,, ,,,,,-,,,,, 1 2 
. Plhd9-----,--,,,-- ,,,,--,,,,, 3 8 

OodL,,,,-,*-,,--,,,-,,,,,, I 
&ele,,,,,,,,,,,,-,,-,,,-,,, 2 2 
 coal^^^^^^^^^--^^-,^-----^,- 8 2 
F l h r t l s . ~ , ,  ,,,,,,--,-h * --,- 1 1 
Coal,,,,,,,,,,,---,,,,,, 7 
hie do@& 

Coal ,---,--------,- _,- -+---- - -  2 2 
Shale ,,-,,-,,-,,--, ,- --------- 4 
c - - 10 
Shale---,,--,,,--,,---------- 8 
Coal and shale --------,-,,+,, 6 
s m e  iktwa~. 

Strike N. 80" H. ((magnetic), dip 
34' 8, 

U. C, op. dt, p. 18. 
"P-, md K n q r ,  dddph, Geologlc mconndmmce tn the Matantda and Td- 

k e n  hrlam, Ahmka: D. 8. -1. Elnrveg BuU. Bn, pp. 56-58, 1907. 



80 QEOUH)P OF UPPER MATAIWSKA VALLEY, m B & A  

coal ,--,, -,,-,-,-,-,,,,, 8 
- 1 1 

S h a I p  ,,--, , ,,-,,,-,-,,,,, 8 
Coal ,,-,,, ,,, ,,,-,----,-, 1 1 
Carbonamm ~hal~-, , , , -  8 
Shale wlth flattened iramtome ' 

noddea--,-,,,,,,,,,-, 8 
CoaZ,,,-,,-,,,--,,,,,, 1 2 
HhaIe,,-,,-,- ,,,,,,,, 10 
Fernginom rnndetom~--,,,,, 1 2 
Drab @bale ,--,,-,,-,-,-- ,,,, 1 5" 
Carbonaceom sk~le ,  1 o e a l 1 y 

teal--,----,,-,,,---,,,,, 4 
cmt -,-, - - ,,,- - --I -, , - - - -, 4 
Carbwaceous nhale, 1 o c i 1 f y 

 coal^,-^,--,,,-,,,-,-,,-,, 8 
male *or. 

Strike N. 32" W.. dip 46' W. 
14. ~ m t  bsnh of oiuddy are&, al- 

titude, 5,896 feet 
Rbale roof. . FL IP 
Coal ,,,,,,,,---- - ,,--,-,,--, 1 2 
8hale~ ,--------------- 6 
8a~dd~e,,-,---------------- 4 

0 -,---- - 1 7 
B h a b , p r t h g  --1---1--1--1-- 2 
a - - - - - - - I - - -  1 M 
Shale ,,-----,,,,,,-,--,----- 8 
h n d ~ t o n e  ,--,,,,,,,,-,,- Ci 
Shale ------------ ----,------ 3 
COR~,----,,,,,-,,,,,,---,~--- 1 1 
a - -  , , - ,  ,,-,,, 0 
0 - - -  1 7 
.Clovered 

Strike N, Bll' B., a' & 
16. BHI of Muddy Creek, nltitude 

&840 to 3,41s feet. 
M 

Ma8ame --,,,,,-,,,-,- 100 
Carbonace~nm nbalw c c m u  

50 12 coal seams mlgl?lg In thick- 
neaa from 1 Inch tn 18 in- 
Badly crushed and &eared--,, 22 

&nd%tme, thin bedded, and shdk 28 
$trike N. 8' B., dip m' W. 
XR. b u t  d SPnr I&m- Mnddg 

h k  and ~ a c k a a d a e  anlch, alntnde 
4,m feet. 

w A. 

17. =dm €inat of Muddy Cmb, ah 
tltnde 3,900 feet. Coal bl-m o m  a 
mnsiderabie area, and a poor ex-' 
poaure of 2 feet o f  dirty CUEL 
18. Weet slope of apmr MtrBdy 

Orwk VaIley, altttnde q4W feet 
Coal blmom. Ho good exposures. 
18. Spur w oi Muddy Creek, at- 

t lhd& 8,380 Wt, Coal btomom. No 
emmnma 

20. North bank of Matt~ow- River, 
half a mile abwe Gravel Creek 

' 

Fissile gray ahale. BY. In 
Coal, dean -,,---,,,,,,,,--,, 1 4 
Coal, somewhat ahdp -------- 9 
FIssm gray  hale. 
Strike N. 49' B., dfp SO* NW. , . , 
The e n t h  exmure at tbia point 

conslm of about 200 feet d @hale and, 
mndatone, with 8evem1 cnrbonaoecum 
mnea 10 to 40 ieet thick, in Borne d 
which them are ma1 beds aev-1 
inch@ thick. The -1 bad d-ibed 
above ia near the b m  ef tbe a m  
and extends rlmg the face of tbs 
blnir for a mnsideruble distance, in 
which it showe no indication of 1- 
tlrmIariw. 

a l .  GUM 0.8  MI^ -.or mrlm 
Clreek, alMtnde X8MI Ceet. pt ,id 
Black ubale with some mil. I I 

Gray sandy a b d k  ,,--,,,,-- -., 8 4 
Bkck abale ,,----,-,,--,,,, - 1 
coal ,,,, *,-,-,,,,-,------- ,, T 
Gras nodnlar &ale,: ,-d,-l-,- B 3 
Coal--,, ,,,,,-,-,, + ,  3 
Gray shale, much mbtned '-bg 

1 - - - - - - - - - - -  - 4 
Bhale d t h  a HtWe coal,,,,,, 2 
Xronetow k ~ d  -,,-,, ,, Q 
Goal -,,--, , ,,-, A,,,,,--,,--. 7.  
Ornp nodnlar &ale ,,,,,- ,, 8 .:;S 
CaeI-,,,,,,,,,,-,-,------- 9 



w -,,,,,,,-- 4 1 
B h a l e ' w l t b d D r n e r o a L ,  1 9 
Coal ,*--,,,,,,,, 1 8 
eoalr ebak,,,,,, ,,,,,,, 10 

, CoaL ,-,,,,,,, 2 f3 
Bhde with Irmntow mmm 
d m  ,,,,,-,,,,, 6 

8hde and @MI ,,,,,,,,,- 4 T 
c9oaL ,-,,,,,,,,,,,, 2 
Bba1e,,,,,,,,,,,-,,,, 13 
c , , -  ,,- ,,,,,,,,,,- 1 5 
t9halw-,,,--,,,,,-,,,-,,, 24 
OOuL ,--,--,,,,,-,,,,,, 11 
abde -,,,,,,,, ,,, ,,,,-, t 
h L  --,-,-, -, ,,,- - 14 
19hda,--,--,,,,,-,- f 
CoaL ,-,,,,,,,,,,,,-- 2 

. C d  a m ' h l e ,  Apeeeed,- l 0 
CeaL ,,,,,,-,,- 2 8 
C o a l - d  w e - ,  I- 9 
s$al€L ,---,, ,, ,,,, , 1 2 
Coat-,--,,,, 1 3 

- Cody w8, ,,-,,,,,,, 30 
G m y  shdewltb - e m -  

----- , - ,  - 19 8 
Q m y  W8, ,,,-, ,,,,, 81 
Gray ahale wftb martone con- 

c s e t i o ~ ~ , , ~ ~ ~ , ~ ~  8 
Handstone dth aome inter: 

. &d~--,- ,,-, ---- 14 10 
Shale, mewhat m&----- 15 

Strike N. 30' W., Big 87' BW- 
25. O'Brlen Cxeelc abut 100 yards 

farther u w ,  Coal with many 

t h l r r ~ ~ ~ i s c t . ~ ~ b  
ammenus below No. 22. 

24. Near top of west bank of O'Brten 
O m d q  a short d i d n c e  abme No. Zk 
~ a r g e  c d  outcrop, which amm& 
coneista of the bed remeemted in No. 
23 folded back upon itseLf in an m r -  
turned syncllne. 

25. Oulcb o n e W  mile eeat: of 
O'Erien Cree& altttude &800 feet. 

I malo roof. ~ t .  ~ n .  
Goal -I------" 3 0 
Goal and m e  shale -,,,,,-, 2 
Concealed. 

8 Rocks dippisp: gentI~ northad 
Ze. Gulch one-tbird'mlle east of 

O'Bden Greek altitude 1,800 feet 
I sands gray ahale roof. Pt. la 
Coal --I---- 

J1 

Shale with some eoaL ,,,---, 2 
emas me. 
Concealed. 

Rocks dl- abut 20' N3ll. 
27.  A b u t  1% mflm ap the cresk 

which enters Gravel Creeg Apm the 
west 2% M e s  above ib month, dti- 
tude 5100 feet 
Covered. rn Y.. 
Coal, Impure, ah--- 1 7 
1 - ,,,, 7 
Coal. impare, nheafed- ---,--, 1 2 
Covened. 

Dlp 16' 8. 
The rmka at tbL localit8 can not 

with mrtaintg Im aaEdgned to the 
Cblcgaloon formadon, which hcludm 
all the other hown coal be& in the 
mab valley ot the B&ahnmka. The 
coal at this loeaUtg mag m-nt 
either a local coal-Wring bed In the 
prc-(=bick&loon strata, or a small block 
of the Cbicltaloon firmatlon loldefl 
or fanlted Into the mam of rockg 
whfch ere otherwise barren ot coal 

@=-, m-Q, A m  BI-FEOWOT W m  

Pm Wta have besn made ta detarmine the coking qualities of the 
Mkt.&l~@m wab. It is generally understood that the coal mined in 
195% rn IMra rsnd Moose Creeks is noncoking, and that the coals at 
Chickdoan and Coal Creek are coking coals. The following state- 



w n ~  on tha coking bj.-pmduct qwtlitia of eoab * ~ h i c h -  
loon are quoted from ZL report by C h ~ p i n . ~ ~  
In 5914, M B  tons of coal fm the Chic'lraloon m h  WM mbmlMf& kq Au 

&eosti~a test by the Navy Dewrtment. Tbk tea& made on the U. 9, 8. 
Yambd, hdaderE me of coal as follow: 
1. An uninterrupted period of 7 days In gort. :' 

2 A tratbatmsca for 24 hours with not mom thtlPl-*fou*t?ta Milmu pWr, 
and at a a p e d  of 16 knots. I 

3. A test a t  ma for 4 h o w  undef MI boiler pawer'at sped o f  20 knots, >, 
4. k test at sea of 40 houre at speed of 10 knot& 
9% N a v  Department aleo anhitled the ml to'laborntory ta& mtl to MI 

anal-. ba a reatUt of thee t a t s  the Board ewinted tc paas on the coal 3 
report& that '' the sample of Matanusla coal tested Fa snlbble in every re8peet 
for ase la tbe aaval semfce." 
A &4d Wt of the cokIna qnallth of tile: CbIehg100~l mil wn# made b 1 W E  

bp Mardq" who saga: 
m e  resulting coke wasl hard and firm abB hnd a gmxl m . a p d  &.good m- 

tmz. The test Indicated t h t  bg proper trmtm'ent a wke at sathfachy made 
can lm prodnced. No firthor tests have bmn made by members Oi the h 
logical Burvey. The analyaerl indicate, however, that the Ugh-grade bltadnow 
daal on Uhickalwn and K i n g  Rivers and on Coal C m k  Ea probably, at 1-t io 
part: coklng c d ,  and that the coal Ln the weat end of the dietrlct, on Moose, 
Jhb, and Young- le low-made b l t n d m m  gad Is m b l p  all HmmXk@." 

Ln 1918 a mking t M  on 6 tans of washed CbIcltalam mml was made by the 
Bnre&u of MLnee at the W i b n  coking plant of thr! WULeaon -1 & Cake-(3o, 
under the dlrecCi& of Wrge W. Evana. Tbe maIpses of the coal wed fop the 
test and of the teaPltlng coke glven M o w  are taken from an infwmal 
to the Ah~lmn IBwltWhg Cammlpefon. 

T?,W robe fa rqmM br Mr. Evana to be of good appearance, and 8 m y  
test made on abut 3 tons of it bg the Paget Sound Iron It Bteel W o t 4  of 
Tacoma, Wash., was satLsIwtmy $nd indtcatH ita saitabIUtg tor fomdsg 
Pnrpoees. 

The foliowing repart was made by F. W. Bwr,  jr., cm a.nampl% of coat 
taken from bed 8 at Chichloon, submitted by the B m n  ~f Mlnea to the . 
laborahry of EL Roppem Co.. Mellon Institute, Plttsbnrgh, Pa.: 

Prorimate anemia : 
Volatile matter, ----,,,,,-,----,,,,----------- 2L 14 
Flxd wboo ,,,,,,,---,,,---,,,-------- -- , 72.87 

-- - . - 

* &pin, ~ h d o r h  ~ b i n g  mopmentm im  the ~atnnmb*  ~ o t l  fiead : U. B. WL * 
+%. Ball. f 2, pp. 18&-iW, 1910. 

glrtpfoarth Cong., ltrt merrtr., 8. Doe. 28, p. 9 1916. 
qd MU~&,OJ c.. andb~a* b'. J., &cdqgyq and ~ ~ a l  neld. at tke lower Hamti& Vrllcl, 

U s h :  U. $. Owl. Bnmcf Bull, 600, p. 92, 1912. 
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Proximate r n a l y U n t i n a e d .  
 ah,-,-,,,-------------------------------- alps 
Sdphflp--,---------------------------------- . 67 

- ~ I l a t i o l E  
Water- ---- - -.--- - ----- -- -- ---- --- --- 3.077 
Carbon dlodde ,787 
H s d v  mlphfde,,-,,---,,----------------- .W 

C o m ~ t i o n  oi gas .{mlrmlated to owgm-fme basis) ; 
GEI=------,,,----,,,,,,-,,---,,-,,,,,---,,,, 2.6 

sped@ gmvltg of gas ,,--,,, ,-, ,,,, - -,--,,,-,,,,, rn 80 
Bdtlsh thermal units In gae per pound of coaL,,-,,, 2,919; 

. Pmctfcnl yIeIda per net ton : 
Tar,-,---,--,,,,----,,,----,------,,--gaU~~-- 4.4 
surghate-,,,,,,-,,*---I,--------,, muds-- 20 
Gas at 16' G., 780 mm. H g  -,-----,,- enbL feet-- 10,8689 
Cake- -------,,,,,--+-*---- p r  cent of coal,- 81.3 
Lkht oiI (estimated to contain .66 px~ cent lmm1 . 

nnd 12: per mt tolnol) ---,,--------- gallons-- l.9 
'" in a coking coal similar in qtllity to Pocahontas. It woald probab4 

produce a M a r  coke, but the exact cbaraeter of the coke can only b deter- 
&& b~ maklng an oven test Such cod nsnally requlre~ mtfng wrth some 
hl~b-volaffle coal fn arrler to avoid t~.onbIe due to expanding and stIckIng." 

The possibility of tbe ntilhtion of the Matannska conk fa their by- 
products ~hottId ba in~&lgated when aufffdent coal resene3 are developdop 
d, too of bituminous coal wlll produce, in rmnd numbem, 10,000 cnblc feet 
of ga8, three-quarters of a too of smokeletw tnel, 20 pounds or more of am- - &@a&, 2 gellms d light oil, and from 4 to 9 gallom of tar. The 
-b#n rddw when briqwtted fnmlshea a fuel appropichlng hard ma1 in 
v*+ hlr both I t  and the ma migkt be wed for lndaaMal and domestic 
m. Recwerable by-pmlnets that would h d  a local market are tar 
for mad dreaslng, mmonlnrn snlphrtte for fcrtlllmr, and benwl, for motor 
011. Other by-prddncts are tolaol, eswntlal h the mannfac2nre of high ex- 
p l & v q  dges, and chemtcais. 

Many analpm of Matanuska &ah have been published from t ime 
to time in the bsllle&ins of the Geological Sumey 7* and the Bumu 

.- _ of Mines,?* aad them are many analyses still ~h~nblishad. The fol- 
J. ' 

. .Jawing hble gives analyses of mala from Chickdoon, Coal C m k ,  
'd Anthracite Ridge. A few analyses of samples from E4ka and 
Bb- Creeks, in. the lower Matmuska Valley, and from the Nentanl~ 
ligniE9 $eld am also given for comparison, as all tho- cads are in 
dimt  competition among themselves for the markete made aaail~ble 
by the Almka Fhdroad. 

" U. & -1. 8-q Bull. 600, pp. 9U-02, 1912: Bull. 712, p. 187, lm. 
-mBnr, YIinea-BuU. 123,~p. 24-28, 1918: -11. 1W, pp. fs-21, I=. 
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X r n N G  MIXmPIONB 

.T& poebility of mining the Matmudm st a pmfit depend8 
an, rr . WLEieQ of factors, soma of which are geologic and are dis- 
c&& Mow, while athers, such as the c& of labor and mpplias, 
p u r c b  or leasing charges, transportation, and markets, are em- 
namic md do not bdong strictly within the province of ,this report. 

% 
> . 

The geologic factars that affmt the pcwsibili&y of mining include 
&a character of the coal, such aa its composition, heating power? 
h m ,  smoking, and W e r i n g  qualities, and coking or other 
special properties; h e  character of the coal beds, such as their thick- 
ness, pmidence, freedom from partings and binders, and the nature 
of the mf and flmr; the attitude of the cog1 beds, ixlcloding their 
depth below the surface, steepness, and ~tructurd aegalarity ; and the 
p m c e  of extraneous detriments, such a9 i n h i v e  rock water, 
gas, gfld dust. 

A large number of them f h m  are vsrisbie within' the field, 
either regionidly or from bed to  bed. These must be conaidered in 
detd, both locally and by Ma, in co~ect ioa with each p r o p d  
mining project, and they can not be the subject of a general d i a w  
&on hm.  Othem of thew factors have already b e ~ m  considered in 
the p-g pages, so far as Ithe available infom~tian permitted. 
There remain, however, several factors concerning which it is pos- 
eible and desirable to p m n t  brhf pnerel discussions. 

Throughout the greater part of the M a t a n d  Valley the BttPc- 
tqral details are not b w n ,  but there are indications that complex 

,stru&ure is geneml. The steep dips and comp1ex folding and fault- 
4 4 jnhduce serious problems in mining, as hm hebeen demonstrated 

at Chickalma md st Coal Creek. There are probabIy Iarge areas 
in which the sltructural conditions will make the. mining of the coal - difficult and expensive, and in some parts of the Anthracite Ridge 
and O'Briea Crwk areas it may be practically impossible. In other 
a r e a  the structure is probably simple enough to permit the mining 
of the coal, but it will probably be found that where the structure is 
simple the coal is of 'low grade. 

The expsums on the north bank of the Matmush from s point 
1 mile above ta a point 4 miles below the mouth of G r a d  Creak 
. ahow gentIy dippbg regnlar beds. No lwg0 coal beds have yet been 
f m d  there, but if coal exists in commercial qumtities there should 
lm no.&fEculQ in m h h g  it. 

T h  hill north of Boulder Creek and immediately eaat of Chicka- 
h n  River is mrnposed of gently dipping E s h  conglomerate. Tf 
the md beds persist beneath the conglomerate and if the cod-baaring 
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m k  were not folded bfom the cwglomerate wm hid down, mining , 

should not be difficult, at least so far as strnctmtl mnditiom are uin- 
mmed. It should be memM, however, thst the vertical 'distsace 
frum the Eska conglomerat~ to the workable crwl is not known .and 
that .the ma1 at this paint may b st a prohibitive depth or under a 
prohibitive l d .  

Cnmful hsatigat ion of esch tnd should be m h '  More the 3 
dmelapmt. of Wines is atkmpM. IB this way only aan the hsi -  
bility of mining at a p d t  the coal of any particular tract ?m b e a s a n r e d .  

h t d o e  rmk~ are abundant throughout the wen of emat outcrops 
in the upper Matandm VtblIay. The mms are larga and numeroue 
dong the muth front of Anthracite Xdge in the of bdth the 
anthrncite and the low-grade bituminous mal., Tbe areal distribu- 
tion of the larger of the= intrusive masew is indicated on the map 
(PI. 2). Small dikes and sills, not repreamtad on the n p ,  a m  dm 
p r m t  throughout practically all the cod areas Where the intru- 
sive rock cut khe c o d  beds the ml is rendered w a r t H w  for 8 

didmce of a few inches from the mnhk The smaH sea and sib,  
on ammt of the ~hdrt  distance to which their effect e h d s ,  do 
not affecb the d seriously, except that the d h  &ow a habit- of 
intnrding the plan= of the cod beds. It is dear that if a. siU is 
intruded inta a coal bed for a long &mce a large amount of 
worthless coal will result; but if it is intruded b m n  rock strata, 
even if only a few feet away from a cual M, or if it cub amom the 
coal bil in the form of a dike, its effect on the d will be slight. . 

A mriow mmrhhty is i n ~ u ~  into the engineering task of 
laying out s plan far economic mining 'by the mbility that + 

aim rnm of h s d  intrusive m k  may be encomted along the+lhe .I 

of projected gangways and counters, not only replacing expected md 
but n d h t h g  either expensive removal or else a mrrangement 
of the mine plan. Such conditions have M y  been met at Chick- - 
slmn and are to be expeGterf elsewhere. They have a decided eflecf 
upon the cost per ton of the coal produced. 

The larger intmsive rn- are of much more serious importance 
than the smaU d i h  and sills, first, b w u m  their Bize is of i h l f  SUE- 
cient to reduce the coal areas considerably, and second, because ewh 
of thm is likely ta hmve sent off many apaphysee in the farm of s i b  
in or dong the surfaces of coal beds. The dimemions of these mgsses 

am, moreover, probably greater underground than st the m r f m  
'Shere may b a h  many intrusive rn- that de not crop out but 
81x3 near enaugh to the surfam to  be enmwtered in mining- 
In mclusim, it must be dated that the presence of h i h s i v e  & 

in the cod field introdurn factors that make an undetermined per- 
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m&ajp-of the coal areas of very doubtful value. The size and db- 
ttihh of th- intrusive mama beneath the tawface, as weil as at 
:&e surf- in the a m s  of scanty oukrops, can not be dstermined 
without underground exploration. The ed& of the smaller intru- 
,&i mas& on the mil d e ~ &  on the exten* to which thwe m m  
.kme km inemadd into or dong the mrfams of cod ?MI% Where 

'i 

8 the intrusive mass i~ i n r  contact with the cod the cod is w&hleas, 
.%ut where' it is s few fee$ away the quality of the coal js.pmbably 

2 ,. .&paired or may pcmibly even be improved. 
. I 

,. . I 

fn .&my hrge mhes that may be opened in this region it will be 

i '- from almost the beginning of mining to pump or hoist 
mine water. It is not believed possible to open any larp mines 

> having natural drainage, but the amount of underpund wahr 
e n c o m h d  will probably not be great unlesa the mines are opened 
on the outcrop. Precipitation in this region is so slight that large 

I mounts  of water can get into the mines only from the strams; 
therefom if ordinary precautions are taken to prevent streams from 
'Bwkking into the mine openings the working ought to be fairly dry. 

The heavy cmer of gave l  that exists at the lower altitudes 
h u g h o u t  mod of tb Mstanuska Valley may be a mwca lof ,danger 
from water. Unlm the depth of the gravel at different points and 
the shape of tha underlying rock floor me determined by drilling 

i - the mine warkine may break through the surface of the rock into 
the gravela. As the gravels in eome p h  probably carry large 
amounts of water serious accidents might thus result. 

Gaa wiI1 probably be s serious problem in local mining from the 
- y q q - M .  Eqerimce in the tunnels at Chichlmn and at Coal 

5 ' W k  'izrdicaba that them coal beds will yield large amounts of 
dsnpmas gmm This condition necessitates adequate ventilation 
systems md the rigid enforcement of regulations in regard to open 
lights md the kind of explosives to be umd in the arms that prove 
to yidd explosive gasm. 

C V N  AND CQdfr UllEEK W I m  

..; * The only l d t i e a  in the upper MaMauska V&y at whi& 
- % - : s ~ w  athmpta have km made to mine coal lsre at Chickdoon snd 'n Coal Creek, about 2 miles southeast of Chiekalmn, on the Bouth ' W e  of Yatsnuske Ri-. The mines at Chickdoon were not oper- 
I ab$I'm:, 1924, at the time the latest field work for this report was 

d m ;  4 the workhga were inaccessible. T h e  very brief mfarence 
" 

hem given to  these minea ib: therefore not the m 1 t  of original work 
for this ~eport bnt is hken from the published statements of (3. C, 

L 



"MsrtiaT* and Theodore.~hpin;R of ~b.Oeologi~~11 sum&, snd h 
the mpubliahd repots of Sumner 8. Smith, aupemimr of -4 
mining, of the Burnu of Mine9, and of Copt. W. P. Ti Of ths 
Navy A b  Coal Commkion. The report of Captain U klndm 
mmfully plotted geologic mctians of of athe workinga of. h. &v- 
enmmnt+perrtsd mines on Chickaloon and Coal Creeks np ts t b  
tima ,these r n h ~  worn c l a d ,  in the apriag of 1%~. , !, , A ?  ,. 

A plan and profile of the underground workings q t 2 , t b . a h q  
loon mine sre given in Plate 15. Columnar d m  .of the 
penettated by the tunnels are shown In Plate 14. A large amount of 
information was acquired by the opening of these mines, m that 
t h e  undergmmd character and structure of the cod h d a  in th& 
vicinity are now h o w n  with some accuracy. A m m e  bf high-pde 
c d  was needed, but in epite of a hrga expenditure of fun& for the 
deveJopment of s source of mch cod at CLcgaZoon, this mine mdd 
not Be opemted at a profit in competition with the lower-@e but 
more cheaply mined coals of the lower M a t a n d  Valley. The great 
deterrents to economical mining at Chiddoon wem numerous f adte 
andjquwm, irregular dip of the coal beds, and the presepce of 
intrwiva dies that l o c d y  cut out the 'coal, An them twga in- 
the cost of mining. There can he no question that there ia a law 
t o m  of high-pde coal st Chickaloon. At a dcient1y Mgh 
selling price it  can be mined .profitsbly,. It, so happens thet the 
present market, which is confined largely to the needs of the A l d a  
Railmad and to the mdl indrzdriea and d o m d c  requirements dong 
the railroad, is mom concerned with prim than with quality and can 
be mtisfacthly mpplid with the more cheaply mined but poorer 
coda found in tbe lower Matanwka Valley and in the Nmam lignita 
M d .  Should an insiirtent demand &rim far high-pde d , m +  m,, 
&aming coal for the Navy or colang coal for rnetdargml e k ,  
this we1 will be bed, and the demand is fidj7 to come when cheap 
fnel oil b no longer available on the.Bacific aenhard. , 

At the same time th& the Chickdoon mine wse in opemih~ an 
explo~ation and do~elopment campaign was carried on by the N I I ~  
A ~ & R  Cad Commission an Coal Creek, about 8 miles southeast 
of C h i h l q  on the south side of Matanmka River. Several hurt- 
dmd feat of tunnels and airways were driven eastward from the 
bank of Creek to explore the unde~ground condition and char- 
acter of the ad beds, and numerous diamond-driI1 holes and pros- ,. 

pect were a d  on the high bench wt of the creek to d e m G  
the kknt of the w h  in that directioa Although this work eon- 
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ainoed those in charge that the Cod Cmlr urea contains a -few 
. bmdbd thousand tonrr of high-grade bituminous coal, ne~erthelass . . 

1 : hem, tw st Chickdoon, mining is' complicated by numerous d&ea 
and by fdb.  Be a consrequenck, mining &s a$ thst ltima 

r - ' were tua high to p e d t  marketing this coal in abmpetition'm4th 
G 

. ,. c d  frtm M o w  and Edza Creeks, farther WE& nnd the mins wm 
.& ,+;E;deeed ia 1922. Since 1922 mma proepecting has been continned by 
'w - pfivah hdividu& on the extension of them same coal beds west of - 

', ' .I. Conl W, opposita the Government workhq, and a smdI tonnage 
&!of bb ' coal hsa been produced 

a 

, . 
! i'li %re is w prosps~t thst large-scale mining apedons  in tbe :. 

mpper &Eanysks Valley wil l  h resumed in the. near future on 
,, the b i ' m o m  mals either ~t Chickaloon or at Coal Creek. The 

preaent inacti~ity in this a m  must, however, not be taken to indi- 
that the up'per Matandm Valley d m  not contain valuable 

, m r v w  of high-rank c x l d  The axhnsive explor&ti&w of tha Ravg . ~ 

, .  : , Alaaks, Coal Cornaimion rtt Cbickalmn and at Coal Crsek have 
'- prow beyond doubt that such reserves exist The temporary tea- 

i sation of mining is due soleIy to the fa& that more cheaply mined 
, &s, df somewhat poorer quality but neverthelw cutisfactory for 

railroad ,md Z d  industrial usag are f d  in the lower Matunuslre 
valley: ,, Tbm ie x&dcient demand for highquality h m i n g  snd 

i &ng:b&n &4.~soific coast to insure profitable mining of thew 
r h i g h - r d  5ods 'at' this time. The abundant and cheap crude oil 

$ * . +- ,. the Gdifornia oil fields at p m n t  holda the merket for the 
4 .. f r i9r l :d by the Navy and merchant marine, as well 

d ' "ddxies. For these uma the Mehnuaka mking 
- m 

.(; .-o can not compete with fuel oil at p-nE prices. Many qualified 
-;.-@dgm believe that the abundant msupply of cheap fuel oil on the 
P d l :  coast can not Inat over any great stretch of years, and that 

.I.. 

. w$h" diminlding production of oil, or with expanding marketa for 
oiE, &_cost will rim to a pint where coal, even at a cod p t e r  
'than that now ding, ean find s market. When that time comes 

=. them dl be a ~ n e w a I  of inter& in the coking coals ,of Alaska, :; ,. 
: ..<end , a  dimdation of activity may corn8 even mner, if special 
-:- ' 

- - ': demands for highquality coal should develop that could not 6e 
-3&Mlied by fuel oil. In this connection mention shodd be made 
6t p d b l a  competition from Audralian coals, though the iduence 

+ 

, y< 
i that M g n  coals may have upon the development of the Maskan 
d fields a&i not yet be estimated. >. 

It is pertinent to wmmarixe hem some of the fachrs that tend 
, to k m m ~  mining costs in the upper Mabnuska field. Mining at 

1 m m +  
L 



Chickdoon and nndeqmund expZoration.~t W Cmk ham shewn 
that t h e  c d  beds are ody moderately pe-t along the atWp 
pindung snd swelling withio short diances. Faults a m  common, 
and soma are of large displacement. Dikes amd nilla intrude the 
cod mhxauw and cause local deterioration af the coal or cut it out 
entirely. Mad of the d beds contain impurities, end the cad 
should be crushed m d  washed t o  reduce the ash conteat to a reason- 
able fqpra. Although many of the coal, beds crop out at the mrr- 
fm, most of them dip at steep angles, and no lmditiea hive .ye8 
been found at which extensive wvorhnp can be developed a h  the 
outcrop so as to take advantage of the slops for natural drain*. 
It will therefore be necessary at  most places to sink aha* hoi& the 
cod, and drain the nines by pumping, 

'Rh anthracite beds of hthraci tc  Ridge S h e  not yet been ex- 
plored sufficiently to justify any prediction' about the p i b i f i $ b  
of opening successful anthimite mines. The Wiwn a m  of anthra- 
cite is small, and it lim high on the dope of a mountain ridge, 8,70i) 
to 3,000 feet above the level of Matanuska. River 'and a h t  12 mila 
east of the te&intls of the Chickaloon bkanch, of the klaaks Rail- 
road, Prscticdly no development work has M n  done on this coal, 
From the nstural surface e*osures the ~tructure of the 'ma1 beds ig 
m n  to be highly complex, with c l m  folding and fbdting (pl. 16) 
and with numerous large and small intrusive masses cutting the 
cad-beming series (pl. '16, R), Apparently ,the coaf 'Xies in ayn- 
chdhbasins, fri& of the upper parts of tlia Xbr& hhGng been re- 
moved by erosion. Tha bmence of workabh bdiw of mthrrtcite 
coal cen be proved only by extensive exploration, both on the surfa.ce 
and lundergwnd. 

j ,  

In spite of the shv&en~niarated f ahtom that t e d  tp-'i-,&e 
c& of mining, the important fact ahodd be borne ifl mind &a the 
ma18 of the upper Matm~slra Valley am of unusually good qualjv, 
and, with the p d b l e  exception of coals from the Bering River field, 
are probably unqualed by any other cs& on the 'Pacific dope of 
North America. They have a p a t  advanhe over any competitive 
m l s  in the length of h i d  necwary b land them at Pacsc c& 
port.% and it  may be confidently piedicted that in time they will 
prove to Em the mume of a needed supply of high-grade fuel. 
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