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INTRODUCTION 

. 'u ' f i c k d  gears the neid f o r  building matefl.ala f.n t h e  Alaska Rail.rbad 
b e l t  Ue 60,reeaed to  many t l m e a  the prewar demand,' la,rgbly aa a ' r eeu l t  41 
mllitaw and. re la ted  oonatmation.  It i s  exgeoted that thze  need not only 
w i l l  oont1m.w but w i l l  increase  In tha peatwar pedgd  a,a a result of new 
bone tructian .. 

Deposltta of deveral types of n o m e t a l l l a  mlnerela uBe& i n  conatruotlon 
are ]mown in the Railroad belt ( see  f ig.  I),. but none h ~ b  been developea on : 

a oomerc1al .acale .  Tbia r e p o r t  ia baaed largely on an lnveatlgation In  
1931 by Q.  A, Waring, who spent seven weeka emmining nonmetallif'emus 
( i e p o s i t ~ ,  o the r  than coal, along the Railmad. Since t h a t  time the 'go t iv i -  
t f -en  o l  the deologlcel  Suvery In this area have been confined almost e n t i ~ e -  
'ly to aw.dFea of rnetal l lf  erous deposita am3 ocrrrl, an& only a fm brlef 
examinations of nonmetalllferoua depoalts, inaident~l t o  o the r  studies, 
have bean made. 

& r d t i a  maks underlie large areas in many parts of the mountain ' 

mngea. bf $.!&laah. On the l a l m d a  and adjncorit mainland of southeaa t a l a  
Alaska a oonslderab2.e p a r t  of the land are6 ooneiata of g r a n i t i c  ro,oka. 
eMmilar maka are present Fn the nor thmate rn  p a r t  of the Alaskan Penln- 
aula, in vadoua psrte of the  Alaeka Range, i n  the mountains of t h e  Smard 
Penlneule, , and in  the Yukon River basin.  I n  the K u e k o W  River basin 
there ere areas o f  g , m l t i . c  mcka, occurrlflg c h i e f l y  aa etocka and dlkea. 
'We o e n t r a l  maas of the Talkeetnn Nomtaina, in aouth-contral Alasb ,  ie 
largely grvlnltic mok.  

I n  s@$e o f  the pbund.anoe and wi&eapread occurrence of g r a n i t i o  rooks 
fa elaeka, the  lack .of 1-acal demand for bulldlng stone has prevented the 
dsvslopmaet of a qarsy-lng industry i n  most p a ~ t e  of the Terr i tory .  

QrenLte near Eklutna 

Neer IQrlu,taa, about 9 milee  south of Matanuake, , a ,  amall masa of medium-. 
grained qumte &lorite forms a group of low h i l l a .  that a r e  about a quarter 
of & m i l e  i n ~ d l a m e t e r a n d 1 0 0 P e e t  hmax2nh*nrheight a n d l l e  about 1,000 . 

f e e t  west of' the railroad, on the ehore of Knik A r m .  The aouthern half 
of- t h e  deposit  ia owned by the Office of In&an Affalra and has been 
developed by the Alaeka Railroad a8 a aouroe of coarse rlprap. The north- 
ern ba l f  of bhs cfeposit; 1s on p r iva te  land. Tne rock a t  tbia l o c a l i t y  i n  
generally manaive, w l t h o u t  gnelaaic s t r u c t u r e  o r  joint$ng, and ie exosption- 
a l l y  f ~ e a h  as  a 6reault of g l e c l a l  scouring that removed all weathered rook. 

Qradi te  near  Cusry 

A large body of gra&tlc rook l a  exposed bealde tho Alaska Railroad 
ln'bhe oanyon of the Suaitna River about 1& mllea  aoutb of Curry. The 
railmqd bad wae blae tied out along the  bluff a at the rlvpsf a eQe ;  and 
t h e ~ g r a n i t i c  material. i s  exposed along the milmad for about 200 yards. 
The, granitic .ma08 was intruded In to  black s l a t e  and aob.iet. The lntrueive 
is ' l ight .  e;Eag medium-ooarse grained, and even textured. The rock,con-, ' 

s l s , ta  of qyirtz, plagloclase feldspar, whL t e  mica, and a s m a l l  portion o f ,  
dark kdaemils and is therefore  a quartz diorite .  A small amount of molyb- 
denite i s  faund along minor quartz veine an8 a p l l t e  dikes t h a t  t reverae  the 
mael ,  The quartz bl0rit.e has a s l i g h t l y  gne i s s i c  s t r v c t u r e  and cleaves 
readlly Intob blooks . Althaugh somewhat weathered: superfla5ally the rook l a  



FIG. 1.- Index mop showing locotlon . i f  nonmrtallif;riwb dpporits 
in Aloska Rolltoad balt. A, Eklutna hranita);  8, Curry (granite) ; 
C, Potter (limrdane); 0, .Windy (Ilrnartone); E, Nrnana I limeatone); 
F, Fox (lirnesfona); 6, Heoly and L l g n i t ~ .  Crrak% (clay 1; H, Govarn- 
ment Hll l  , a t  'Al;chorags (cloy);  I, 'f?olnt Woronz of (cloy); J, Cant- 
well (clay). , > - 
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fresh and unaltered a few inahea below the aurfecs. Tha quarts diorite is' 
s m a b d  i n  the aanyon wall  t o  an elevation of more thn 600 feet; above the, 
 ailr road anB for a t  leaak a half m i l e  f m m  the traoks. 

For several. years this quartz diori t e  waa quarried by the ALaaka Rail- 
road Por use a s  riprap, A aiding was installed and the rock wae quarried 
a8 needed. . Ae qusnlrying progreased, however, the quarry face became too . 
high f o r  safe operations, the  workings were abandoned, and rfprap for the ' 
Alaeka RaFlroad wae o b t a i ~ e d  f r o m  the Eklutna depos i t .  

Ciacurreace in Alaska 

Depoei ts of lLmer tone and ma~ble  are !mown i n  many of ,the Terr i -  
tbq ,  the most extemsive being i n  the islands 09 eoutheaatern Alaska and . 
the adjac'entmainlaud. Xn1912and1913Burohard e x a m l n e d 5 8 l o c a l i t i e s ,  
8 of which had been opened a. quarries. Since 102g with the except ion of 
the war years, the warm o f  the Pacific Coaat Oement 00 .  waa operated on 
Dall Island. Durln 1946 the Alcoh llining Co. carfled on exteneive develop- 
m m t  opentlonm at La ~ e y  on ~ n o ~ u a ~ o  *oa~md. 

Large deposits o f  Ll$m.mtone are hnom i n  the Alaskn Range nnd st 
asvenal place. In t;he i n t e r i o r  of Alaskn, but rrithln the wrltsr'r b o w l s d g l  
they are too -remote from transportation iaciJit1ee to be of eoommercial 
lnterea t. 

Limes tone near Pot te r  

A prominent ledge of limeatone lies half a mile  northeast  of the rail- 
.mad, near P o t t e r ,  14 miles douth of Anchorage, a t  the landward edge of the 
marsh land bordering %-In Arm. The depoett conaista of a lwa i n  
alate and roh i s t .  ~ I Y  limeatone 18 about 20 Poet thlak, r t s o r  25 feet 
above the marah land,. urd j u t e  out 50 f e e t  f r o m  the  h i l l a l d e .  It dips 
about 00° BW. &mtber lane, 6 to 0 feet  thioL, 11s. northwest of the f i r a k  
Lens. The limeatone nuy ertend fo r  several hundred Poet i n t o  the  hl l l s ide ,  
and perhap8 also for .me cU8 tance in depth; round rrater, however, weuld 
i n t e r f e r e  dtb qu4rr)rlog belor tbe u r a h  imf- 

lIhe p b g e r t y  was patented as a mineral  o l a h  in Julv 1827, by C. R, 
nad 9. 1. Rhoden, or Anohomgs. A few tons o f  the mok was quarried and 
burned t o  lime i n  a k l l n  a t ' t h e  site. This plant is now lm ruina .  The 
l i m e  waa used in glaater work in a few buildings in Anchorage. The analy- 
aea given in  table 1 ahow the limeatone to  b e  unueually pure. 

Such lenaee of  pure limestone ara apparently not common in  the  altered 
sedimentary rooks of the d l a t r i c t .  Balf a m i l e  northweat of the quarrg a 
broken mass of ealcereous slate apparently forme another Ilmy lens i n  the 
oountry rock. In tho a a l l m a d  cute farther aostheast  along the ahore of 
Turnagain Arm, e few lenses of 1Lmestone 1 to .2 inahea t h l o k  were noticed. 
I n  the higher areaa n o r t h  and northeast  of Po t te r ,  C. P. Park of the 080- 
loaicsll Survey found small lenses and maaaea of ZLmg ahale. 

Limeatone near Windy 

I Limeatone LB preaent in a belt of highly motrworphoaed rocks th'at . 
crosses the Alaska Rallrosd i n  the vicinity of Wiady, about 213 m i l e s  by 

h h a n l ,  ! h e &  F,, Marble resaurcee of dautheastem hlaska; wi th  a section on 
the eeogm~lly end geolo'~,  & Theodore Cha;lin:  U. S .  W l .  8urriey B d l .  682, 1420. 



'cal l .  north of Anchorage- Several  ledges of l lmea tone i r e  exposed on the ' 

r idge extendLng 1.8 to 2* mllea aouthwest of the s t a t i o n .  The five moat 
pn>mlnent ledgas a r e  s h o w  i n  figure 2. Ledge A 18- a t  an ele,vation from 
800 to 909 f e e t  hlgber than the  railroad and half a mile north of I t .  
m e  b e d  a r e  nea r ly  v e r t i a a l  in the  enclosing s late  &d form a l e ~ a  about 
300 feet long end 30 fee* wlde, The limestone ie rnasalve'or thick-bedded, 
dark gray, and intr ioati3ly f rac tu red  and t r a v e r s e d  by a network of thin 
c a l o i t e  veins.  Ledge B ,  a p p e ~ e n t l y  a separate lena fmm Ledge A, is a t  an 
elevation 600 f e e t  hiahem than the r a i l r o a d . m &  fonns an .outcrop only a few 
square yarde. Halfnay b'eheen Le@e B and kbe railroad is a t e r raae  of 
travertine o r  ca'laareous tufa .  100 yards wide. Between the ter race  and the 
ra i l road  the  s lope i s ' a o r e r e d  by blocks of -the tufa;  h f i t  is s t i l l  being 
deposited by the seepage water. Ledge C forma a prominent a l t f f  on ths 
c r e s t  of the ridge at an elevet ion 1,300 Pdet higher than the r a i l m a d .  
The limeatone here i e  mo$e masaive, lighter i n  color,  and lee8 highly vein- ' 

e d b y  c a l c i t e  than the limestone i n  the  loner  l edgee .  BeddLng l a  not  
evident, but prasumably th6 llmeatone f o m s  a lene fn the near ly  v e r t i c a l  
s l a t e .  The Ximestone extendB f o r  a q u a r t e ~  of e. utile along the s t r i k e  of 
the a la tq  and haa  a maximum width of 150 -feet. Ledge D i a  a t  the eaatern  
end of t h e  higher par t  09 the Hdge where a t h i o b o a s  of about 100 feet of 
limeatone a t  tbe base of  a s t eep  -slope l e  exposed I n  three small  cliffs: 
l h i a  limeetone Is almilal; to  that of Ledges A and B but even more veZned by 
c a l c i t e .  - Ledge I3 extendd f o r  a quar ter  of a mile along the aouth bank of 
Bain Creek, a emall at;r.enm that empttee I n t o  the Nenena Rivet near  Windy. 
The atre@ has c u t  againat  tbe ledge and formed o l i f f s  i n  which i s  exposed 
a thlcknescr of about LOO' f e e t  of limeatone. The limeetone a t  t h i s  l o c a l i t y  
la dark  gray and intricately veined by c a l c i t e ,  . Analgae6 of samples from . 
the. four principal, ledgels are  given i n  table 1. Dne a m p l e  fro_m Ledge A 
contains considerable mgnes ia, but the o t h e r  efungl,e f nm-%edge A,  and t h a t  
from Ledge C are usual ly  pur? limeatones. . The . other tw uamples contain 
aonaiderable s l l l o a .  

The ledges t l e sc~ lbed  above apparently mark the eastern limit of lime- 
atone in  tMa  area.  A b u a d a n t  exposurea to the e a s t  reveal  only cher t  and 
greenatone'. I t  l a  believed, bowever, that (t more,or  lea8 oontinuoua b e l t  
of 1imeet;one may extend weetward f a r  a t  l e a a t  2 miles from theae outcmpa,  
Qhb abundance o f  oaloarebua t u f a  on tbe elopes below the  ledgee suggeate  
that lbeetone may unde~lle a larger area than the few outom~_e indicate .  

Limeadone near Ben.ana 
\ 

A lena  of blue-gray l ime8  tone, about 400 f eeC long and 1 t o  4 feet 
- thick,  encloaed In  the Biroh Creak schist, IB exposed a t  mile 414.5 i n  a 
railroad cut  on the  north s ide  of . tha Tanana River; oppoelte the  Nenana 
Bepot. Tne limestone grade8 lakera l ly  into more ail icboue achiat. An 
analyst8 of -the llmeatone ( t a b l e  1) ahows 2.1 percent o f  insoluble matter ,  
pmbably aillca, and a v e r y  l o w  magnesia content. 

Small lenses of w b i t e  oalcareope rock i n  t;he aohlst Were observed a t  
mllee 416.6 and 416.9 and a t  o the r  $ laces ,  -but none of t he se  bodtea is 
l a rge  enough to be of' bpmer ioa l  importance. 

Lhneatone near Fox 

Fox l a  a b o i t  8 airl ine miles north-northeast  of Fairbanke, a t  t h e  
junction of t h e  Cirole and Livengood Bighways. At: the b&ee of a hlllside 

a about three-fourths o f  a mi,le southweat of Fox, ,end just north of the 
roadbed of the abandoned .Tanma Valley RaiLroad, a lens of IJhrte fine- 
grained limeatone, with a msxinrum th iche .aa  of about 15 feet ,  is exposed 
f o r  200 fee t .  Testa were made severa l  year8 ago to  de temlne  t h e  s u i t a -  
bll1t-y of this 'atone f o r  burning f o r  llme. It was found 'to'contain too  
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By 6. A. Worlng. 

FIG. 2- SKETCH MAP SHOWING LOCATION OF L I M E S ~ ~ , N E  
LEDGES NEAR WINDY, ALASKA 





muah-inagnebia to b.e of, qalue for thls p r p o d e .  A n ,  anilya$s of the rock i a  
given ir; table 1. . , . . 8 .  

5 , . . . 
, , ' ethongh the etone i 8  oonsiderably fractured the surfioe, blocks 1 

to 2 fee t ,  in d l m e t e t ,  probably could be obtained f o r  use a s  building or- - 
monumental a.tone. 

4 CLAY . 
Olay on Healy and Lignite Creeks 

J 
The aoa3-bearin formstion of Ter t iary  age i n  the ltenana coal f i e l d  

inc ludes -emuabefa  of! d a y  and ahale. Some o f  tbec lay  end shale ia  
mitable f o i  the manufacture of brick and tile aacoFding to preliminary - - 

teats., One,auoh b.ed, more than 100 feet  thiak, La exposed at'the Suntrana 
coal mins on Bealy C+eek, 4.mllea e a a t  of Healy; where' i t  fonne a, prominent 
dark-brown behd in the bluff, 8btlout 500 feet  above the ,base of  the forma- 
t ion.  Slmllar - b r m  ahale ria& been traced for e e v e ~ a l  ml lea  along the . . . 
upper course' of L i g n i t e  Greek, about 4 miles north. of S u n t ~ m a .  - 

- Samples of the tuck  bed o f  clay shale a t  Suntrana were colleoted in- 
1925 by John A. Davie, engineer i n  charge of the atation-of the  Cf. S. - Bureau of  m n e s  at Feirbanke, ana sent to the Ceramia Xxperiment atation of,  
the Bureeu a t  Columbus, Ohio. 'Phe following data ate  f r o m  the report of 
the t e e t a  made there by E.  E, .Pr-eaaler: 

! 
~ h y  f k m  the' upper 85 f e e t  of the deposit proves to be the  best. me 

lower p a ~ t  i s  too sandy t o  dry and burn eatitrfaotorily. The clay w o ~ k e  . - 

well  in ales,  and the drying behavior is a a t i a f a a t a ~ y .  I t  burma to a good 
body in  the auatamry range of  f Iring tmperature f o r  heavy clay warea.. 

' ,  
The to-bal ~hrinkage ia letre than ueual i n  a eurface olay.and only &lightly 
above the  average for shale. The o l a y  I s  nearly free of l lme,  organlo .) 

' I  ' , . ma$ter, andaulfur, whlah are objeotlonable i n  olays for heavy ware. The 
cohr of the wam.When fire8 t o  high tclmperat~re i s  good. Some c h p q  t h a t  
burn to a lea8 gleaning aolor are used in the manufacture of faae %kick.-  

Olay at Oovsrnment B i l l ,  bnoho&e 

Interbedded in the unoonsol2dat;ed sanda and gravela, that underlie 
G o v e p e n t  Hill, north of the mouth of Ship Creek i n  Anahorage, 18 a bed 
of clay 10 fgeit  or m m  thick. In 1928 the Alaska Railroad had this clay 
t e a t a d  t o  determine i t s  suitability for briclcmaklng . Several thousand 
b r i c k s  were made and used In  looal cons t ruot lon,  but appareatly they had 
not bepn'bu'rned eufficfently to withatand orumbllag. Laboratory testa on 
emall aamplea of the olay showed it to have mall ahrinkage, to b u m  well, 
and to have a l l  the other q u a l l k i e s  o f  a good briok alay. 



Clay a t  Point Womneof 

' A bed 'of dsrk-pay clay, very coheslke snd pla$t ic  when wet, l a  
exposed i n  Low bluffs  on .the ahore o f  Cook In le t  neer Point Womnrof, 4 
milea week of  Anchorage.. ma bed l e  t 1,eaat SO f e e t  t;hLck and is whoat 
or  aomple,kely Brae of a m 4  grain.. dia ollJ pnd t* a t  Gode~luent H l l l  
probably were depoalted Ln the tidal: ea tuary, as: they are, similar t o  
Bepoei t a  of  clay now fo.ndang on the wide mudflat8 that aye exposed a t  l o w  
tide along gaik A m .  A' purer clay pmbabl 'can be obtained from Point 
Womnzof than from either the hrernmbnt Hf l L  o r  Suntrane l o o a l l  t ie . ,  but 

C 

all three places  o f f e r  abundant matarla1 f o ~  'local brlokmaklag. 
1 .  

.. Clay near ~ k n t w e . 1 1  *. . 
~n the' railroad o ~ t  ha= a mile iorthe~&:t ar Cantwell Station (mile I I 

319.5), there 58  a small mount of v h l  te a U y  which i s  very plaa t io  when 
wet.  I t  ie on the eastefi border of a light-oolored, felepathlo porphyfy I 

dike 300 feet wide.  T h i s  Mke rook' i s  highly deoompos'ed and loca l ly  has 
weathered into  W t e  thy. Only a  'few eubic feet  of the olay was eeen wh-en 
the araa wsla v i s i t e d  by the writer in July 1931, and I t  i s  very d o u b t h l  
whether a depoeit  o f  bomamial  aics l a  preemt.  Inalgsea oi t h e  mok an8 - 
the :olay by nauriae L.  sharp, 8ndLyrt o f  tbe U. 5.  Bureau of Cllnee, 
are as follows I 

PIJALYSICS OF, PO-Y DIKE AND CLAY 
HEAR CAN- 

Dike rook Clsy B e i i v e d  &om 
' Bike rook 

Lam on i@It ion 10.2 
Insoluble 76 .0  
XronoxYdeanda1umina(~a~@ +A&%) 6.4 
Lime ( CaO) 5.4 
thgnesia :(Ego) 1.1 


