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ABSTRACT 

The Windy Creek area, on the south flank of the Alaska  Range Fn the 

Alaska Railroad belt, contains deposits of raw materials which could be 

ut i l i zed  in the manufacture of portland cement. 

Bedrock in t h i s  region includes Ilmestone, argillaceous rocks, chert, 

and a wide variety of other l i tho log ic  types ranging in age from Devonian 

to Cretaceous* 

The major geologic structuree of the arna are oriented parallel to the 

regional aortlrleesttrend ofthe Alaska Range. Devonian rocks crop out an 

the sou# flank of the range, with generally north-dipping strata of Mesozoic 

age occurring in the area to the southeast. A northeast-trendfnjz fault 

separates the  rocks of t h e  two eras, 

Two limestone deposits of the Devonian syetem ere of -adequate siae and 

quality fo r  cement manufacturing purposes. They are located 7 and 11 miles 

w e s t  of the Alaska Railroad; argil laceous rocks occur in both the Devonian 

and .Jurassic(?) systems and are found in many parts of the area. Chert, of 

Triassic age, possibly of some value as a high-silica component, was found 

adjacent to the Alaska Railroad near Wsndy Station. 

XNTRODUCT ION 

A l l  of the portland cement and lime products used by the co~lstruction 

industry in Alaska at the present time are  imported from the continental 

United States. Considerable i n t e r e s t  has been shown, particularly since 

the outbreak of World Way IT, in the feasibi l i ty of the local marlufacture 



The FJindy Creek area, sftu~lted in the northern portion of the Alaska 

Raaroad belt, contaus deposits of the general rock types required t o  form 

the principal raw materials for portlsnd cement, and possibly other Urn 

products 

The purpose of the report is t o  present t h e  principal geologic features 

of the area with particular emphasis on those rock types of potential value 

In the manufactum of portland cement. 

Location of the area 

The Idin* Creek area is on the south flank of the Alaska m a ,  adjacent 

to the Alaska Railroad ( see f ig.  1). The northern partion of t h i s  area Ues 

withf n t h e  southeast corner of' Mt. McKFnley National Pa*. 

For the purpose of this report .the limits of the area are akbftsafily 

designated as lat i tudes  63' 231 15" and 63' 281 30" N., longitude Ih9' 1151 Wn 

on the west and the Jack and IJenana Rlvers an the east. Apprusximately 85 

square mths are included within the ea boundalvles. 

Previous b v e  stigations 

The first geological f n f o m t i o n  pertairkine to the Windy C x e k  area 

was obtained by Eldridge and Mddrow (19OO) during their reeannaissance 

along the hs i tnz  and Nenana Rivers in 1898. The easkm portion of the 

area was included in geological mconnaissance of the Broad Pass region 

carried out by MofPit (1915) and Pogue i r ~  1913. In 1930 Capps (1932) mapped 

the -a in its entirety on a reconnaissance scale as part of a survey of 

the  south flank of the Alaska Range between the West Fork of the Chditna 

and Jack R i v e r s ,  Waring, in 1931, (1947, pp. 5-18] b ~ i e f l y  examined and 

sampled four exposures of limestone located a short  distance west of Windy 

Station on the Alaska Railroad. 
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Pcastrf investiaatim 

The weaemt study of the Windy Creek area began in 1947 for tha purpose 

of l r ~ v a s t i g a t l q  poteatfa1 cement raw mattriala, Xa 1947 Cobh (mamuscript 

report ia fhe file8 of the Geological ~ m v e y )  mapped l a  de ta i l  the limestones 

batwaaa Utae K i e  Creek and the railrmd, Surfrice aamplss were cullacted 

from tmo af the larger, mmn accessible deposits. R, E. Fellma of the 

Gsologbd Survey made a brrfsf f i e l d  i n v e e t i ~ t i o n  In 194.8 t o  fategrate 

cma-drill5m.g d s b  furnitahad by the U. S..Buraau of hZi~as, with tho geological 

atudies and to sampla dapodts of argillaosoua loaterials outcropping in the 

v lc id ty  of tha railroad, a#l I n  the lower iyindy Creak b a s h .  

Chemical amlyaes of the limastone mnples and cares by the Geological 

Swwy a d  the Weau of b s  respectfvely dm-% the  period 1947-1949 

indicated that t h e  p2rrcipal lh s t caa  depoerits Sn the area east of W t t l a  

W5;ndy Creek are not of umlfmm demical charaetlr, Uthl ugh this comdit1c;ln 

&kt not preclude the ma of reatrictad pwtiona of the daposlts, 1% stemed 

desbable  to datar-e whcthr othm, m e  s u i h b l a  l h s t o m e  deposits,  exis ted 

dm&- M3adg. Creek area. In Suly  l%O, a brief rccomrraiaaanca of 

the ilindy Creek drainage b s h  west of the Little H i d g  Creek was underhke~, 

tha principal objacttves b a i q  l) t o  locate and aampla a l l  lrmstcnc baclies 

of potenth l  comr~arcial aiza 2) to sample the mure accsaaibls deposits  of 

argillseawa matcrinla (IdcrxLnm, Weat a d  Nalnon, 1951). Two J h s t o n s  

deposlta  of deqmte torrmaga -re mppad and sanrp1.ed and aavaral depasite 

of argillaceous materlala were i m a t i g a t e d .  



The geological investigations in the Windy Creek area described above 

were  confined to reconnaissance surveys and d e h i l e d  studies of r e l a t ive ly  

8maU portions of the region. In 1951 additional f i e l d  work was undertaken 

for the  purposa of integrating the previous detailed studies with the re- 

gional. geolom with particular emphasis on determining more precisely the 

occurrence and distribution of po-ntial cement r a w  materials in the western 

portion of the area, 

F ie ld  work in 1951 was carr ied o v t  between May 28 and July 10 by R. M, 

Moxham and R. A, Eckhart, geologids,  and W. A. mkke and R. A ,  Wilkens, 

f i e l d  assistants, 

The U. S, Bureau of M n e s  has undertaken a study of the mining and 

development a s p c t s  of the asmant materials problem in the Windy Creek area, 

During the period 19L8-19% that agency carried out a core-drilling program 

on one of the limestones mapped by Cobb. In 1949 surface samples were 

aollectad f m m  other limestones in the area between Li t t le  T~lindg Creek and 

the railxand. Other sduaples were col lec ted in 1951 fmm lime stones mapped 

by the S m p  in the wedern portion of the arsa, and deposits  of a r g i l -  

laceous mPter ia ls  throughout the area were sampled. (Rutledge, Thorne, Kerns, 

and W i g a n ,  in preparation), 
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GEOGRAPHY 

Topography and drainage 

The topographic expression of the Windy Creek area ranges from the 

rugged mountainous te r ra in  of the Alaska Range in the western part of the 

region to the ro l l i ng  lowlands of the lower Windy Creek and Jack River basins 

in the eastern portion. Peake in the higher parTts of the Range reach cls- 

vations of 6,000 feet, while the lowlands to the m'lrtheast average about 

2,500 f e e t  above sea level. 

Windy Creek, the principal stream in the area, has i t s  headwaters in 

the northwestern part of the area and flows in a general southeasterly di- 

rection lalong the southern slope of the range, 3oMng the Jack River 4 

miles south of 'Windy station. Numerous boulders and a steep gradient prevent 

the u s  of boa t s  of any type. Below i t s  m a i n  forks, W i n *  Creek is difficult 

to ford on foot d d n g  intermittent periods of high water which occur In  the 

summer months, 

CZimat e 

Na weather records are kept at any localiky in the Wfndy Creek ama, 

but the data collected by the Civil Aeronautics A M  stration (Clhatolog- 

ical Iiata, 1.950) at S d t ,  a short  distance south of the area, KT11 give 

some i nd ica t ion  of the climatic conditions which prevatl in this region. 

The total annual precipitation averages about 22 inches and the total  

snowfall about 100 inchaa. The average temperature dur ing  a s  mmrmsr morrths 

is approximately 50' F., and for December and January it is abut 2O F. 

Freezing temperatures may be v c t e d  as late as the middle 0T June and as 

early as mid-September. The fall freeze-up ,usually occurs by Late OctoMr 

and the  break-up takes place usually by nbd-May, 



Vecrs tation 

Tke @mcfpaT varieties of tree8 in th6 area are smuca a d  cottomood, 

w i t h  the fosrrar pollad~dmthg. Y o a t  of t)Pe majar atrsnm valleys ard lowbad8 

auppwt a m&erate growth d timber up t o  an alevation of about 2,$00 feat. 

Few npmcs are found abwe that level, alth~ugh cottonmood usually psrsiet 

t o  somewhat higher alevatinm, 

M m t  stream ntlleya blow tinbar lfna are heavily avergrmm u3th brush 

and ahruba conslatimg prislarily of twillma a d  alders* 

Aocaesibilitx 

The aa8teo.n portfcn of the area i a  acceratble trg r a i l  and air. Cantwell, 

located in ths southeasterm -% of the ragion, 204 a a a  by r d l  k.m 

mchmage and 151 d a a  From Fabbankn. Flagstop airline service is available 

a t  Sumadt, T d n s  south of CamtweU, A smll &strip  at CnntweTL mill 

a c e o m ~ t e  single-emgins plame* 

h d  consbuct~an diloh m i l 3  l i n k  & W a y  Park rrtatiolz m i t k  Caatrrall 

a d  with Paxa~n om the Mchwdmn Highway is now h pogreae. At present, 

ths k W s y  P a r b C a a t m e l l  partion AB aamplabd a d  the Cantwell-mom 

nectfm l a  passable fox a disknaa of sbm% 20 mUes ssst fYcm Csntmll, 

Upoa completion of the entire project tka eastern pclrtias. of 'the W i d y  Creek 

ba accass ibl~  4y road i r m  &&wage alsd Fairbnks. It is aetfinatad 

that  thaadlshnces from CantueU t o  these two a f t b a  dll be 425 srrd 325 d l a s  

respectfrs33.. 

Two tsactor trefls give access to the  vallay of Hhdy Creek from Cantmll* 

Ope extends from that d l l a g e  f o the mouth of W i d y  Creek; the other rum weat- 

ward t o  a Naticnd Park Semlan ahalter cabin on Headg Creak, a b m  5 lnllss 

above its mouth. The valleys af afady Crssk and i t s  =st fmk offer no amidus 

obstacle t o  tractor trawl beyom3 the trafl's en8 untU the headffam Rrffgee 



GENERAL GEOLOGY 

Devonian systsm 

Tin oldest F O C ~  in the 'Piindy Creek area mu fclded, mtammphosed 

strata of Devonian age which crop o u t  across the ean t ru l  and northern portion 

of the region. The rocks me ch~xacterized by rapid lateral and stratigra~hic 

l ithologic changes, so that i n  nlost insttinces wticaar beds are  ith he^ 

of' y e a t  tkiciclnass nor laterclly persistent . 
Two major wr i ts  comprise the Dsronlan aystsm; the clder, lying to the 

south, includes intricately f o l d ~ d  a k a t a  which consist primarily of argillita, 

l imetone,  conglumrate, gragrrprcke, s l a b ,  greenatom and quartsib, 

fm t b s  rrsstmn part of tiha area the older Devonittn un i t  cornwises 

chiefly conglomr~te interbedded with argillite, gay~racke and a l i t t l e  

lheatona.  To the east the clas t ic  ssdimnts tend t o  bocome finer in bxbme, 

ZiPwstona becomes mme &budant, and sows grearetons, tuff errd cuarf site appear. 

CongZmatn  bads ~angfng from two to 60 fast Pm thicisnese are found 

throughout the section of the oldar Devonian mit. They are usually dark 

colored, a d  are composed chiefly of black chart, argi l l i ta and q w t z  pdb'oles 

b a siliceous matrft .  Tka h d a  include nratarlal whose texture romgea From 

coaree p f C  t o  palbbllar asvmal inclaea in diametar. 

'Plra Llmstome in the older DsvcIlfrn &t are relatively thin and dim- 

coatinwua fm the most part. In a few arm8 the oblctweous beds attain a 

thictmsstr of 5OQ feat, but the average is w o k b 4  m a r  50 feet, Tkay are 

w'tzally gray mC lmally, buff in colw on matbred smfacem, and black ap: 

dark grw where -ah. The rmk ia fo;r the s u ~ t  part very dense and fine- 

grains8 in tsxtm although lmallg it I s  aoarser greiwd as a result of re- 

~ f d U & e . t f o n ,  f i n  ntrata have bmem tbmortgh3g dmttered by intense dynamic 

mtamwlo act5on and the r-k 1s reticulated by aalcite-filled fractures, 

Xr mat loealitles the miginal. bedding of the Umaatona fa obaamed by aacod* 

ary structural featlrrea t o  auck an extent that the rock8 have ass& a 

mss$ve character, de~okd of any d s f b l a  badding. 
7 



The Umestone has commonly been s i l i c u i e d  in varying degrees, fmm 

very slight to local ized t o t a l  replacanent by silica. In a Few areas the 

strata a= minutely banded, possibly as a result of the presence of high- 

magnesia layera, 

Argil lf  te is a comon constituent of ;the older Devonian rocks in the 

eastern part, of the area. The beds are brown to black in color and are 

usually t h i n  bedded, In many parts of the area the a r g i l l i t e  has been c m -  

pled, sheared and intricately faulted both as a result  of ~ g i o n a l m e t a m o r p h l c  

action and, local ly ,  a result of stresses in the fault aonas which bound 

the unit on the north and south. 

Fossils are quite scarce in the older Devonian rocks, but a few poorly 

p ~ s e m e d  specimens =cur in the Emstone beds in several localities. In 

most instances they are sufficiently s i l ic i f ied to become etched in relief 

on weathered surfaces; the freshly broken rock seldom shows a m  trace of 

organic remains. 

Three collections wsre made; the  locations are shown on plate  1. The 

e s s i l s  consist largely of corals, but st;romatoporoids and bryozca also are 

found, The collections contain the following: 

Foss i l  locali* Field collection no. 

Tryplasma sp., Amphipora sp. 
Cladopora sp., p ssudarnplexoid 

coral stmmatoporoids 
pseudamplexoid coral 
Coanites? sp., unidentified 

horn coral 
Cladopora sp, , stromatopomids 
Coerdtea sp,, unidentified 

bryoaoan 



The fosa i l  idestfficationa m ~ x e  mads Jean M. W a n ,  who 

reports as follows: 

"...Lot 47-Ub76 d2ffe~e  from tha other colloctiona in containing 
the h m n  o m a l  h.yplasaa, whiaL l a  most abwrdant in %he Sllmhn 
but haa bean repaetsd *om the Uddla Devrronhn of Germaq~ 
(Etheridga, R., ~ a a l .  ~ur rey  of New south wales, &m. 13 p. u,1907). 
T%is collnotiom alao corrhfns a bloek with different  lithology 
from tbt containing #a horn cmda in mhich tbars are rod- 
l i k e  objaots which appear to be Amphipara, a form of stroratoporoid 
mcux~ing In the Middle and pcss ibly  d a o  in the Upper D e w o h .  
Tks,,. collaction.,. -8 mads from talw aa tha t  mare than 
o m  hmizon raf ba repra~ented.~ h t a  50-dlbr-101 through 105 
t'contain hmn earals which agree wZth  the subfamily PseudsPrplexims 
desmfbad by Stupan {Gsol. Soc. Amrica bbm, 40, pp, 47-48, 1949) 
in possassing subcylindrical corallikes with radam arramgd 
eepta, no foasula, a& 18 ssptal di la t ion  wbich sumsssee t h e  
dissepimrts in the pasipheral zone, Horsver , th i s  subfamily 
I.B describad rra contrrkning simple c o r d s  only, and sam of those 
in the a s t ~ r l a l  a t  haad appear t o  ba weakly faoicnlate. nPeas 
corals are asaociahd wlth the trthahte cmal C l a d -  a d  ritk 
lamllar and sncrueting stromatopmafde. Two collscrtioner coOlah 
a tabulafa cmal referable to Coenites am3 o m  an unidentified 
kcyosoan. AU these forma raws from Silarian through the 
Middle Devonian but..,simUar material (from thia area) h a  been 
identified a8 U d l a  Daroaian, atd tkia is probably the b a t  
ags assigrupsnt possible a t  present...* 

The stsuctura 09 the older Deroniaa d t  b quite compl~~.. 

The sbata  w e  fntricataly folded a d  faultmil, but f n @ m a 1  the bad8 

strike 53. a nmtheasterly dbection 4 atssp southerl$ dips F a -  

The southern extent of older hwnlaa strata ie I.IPlt& by a 

~ j d a .  fault zone, perhap the outshading a k u e t a r a l  faatma of t h s  

Wlrrdy  Creek area. It cuts acroes the arm In a northeasterly direation 

faorr ing  a r m m h b l y  mtraight m t r e t d .  Tha trace of the fault fs q d h  

apparent, bing mlsd by spings, boge sad, locally, 1- mcnrps ( i iga*  2 

and 3). The fault sons sxtasds tar bsyond the l i a i t a  of thm Creek 

area, both t a  the mast a d  southmat. 



F i g -  2 .  Hmthmatlrard view across the fault sane in Fog= Pass. 
The trace of the fdLt is w k e d  by tbe low warp in 
the center of the photo, 



The eldstence of the fault in thk area was first noted by Moffit (1915) 

who mapped it for a short distance in the vfcinity af the Nenana Hws. Capps 

(1932) probablyvas the f i r s t  to recognize that the fault zone actually ex- 

tended at least f r o m  Anderson Pass, 40 miles west of C a n t w e l l ,  t o  Menana Glacier 

on the east. He also pointed out topographic f eaturea which suggested i t s  

existence b q o n d  these limits. Geologic -ping in the eastern part of the 

Alaska Range (Mof fit 1912, 1952) suggests that the f a d t  zone may extend many 

miles farther to t h e  southeast. 

In the Windy Creek ama the fault zone probably dips steeply to the north 

or approaches the vertical, bringing J ~ E ~ & c E ? )  and Cretaceous rocks on the 

south (downthrom) side i n t o  contact with Devonian strata on the north (up- 

throrm) side. 

The northern extent of the older Devonian u n i t  is U d t e d  by another 

high-angle fault which has .thrust the older Devonian d t  over younger beds, 

This Jine if di splacemnt is also marbd by northeast-southwe st oriented 

drainage and an alignment of l a w  passes extending f r o m  naar the west bolmdaIy 

of the map-d area to Windy Creak, and probably beyond. 

The younger of i&e t w o  Biivanian units crops out in the upper portions of 

the Windy and lest pork drahage basins. k contrast to the undtrwng rmks, 

the jrdmger unit appears to be completely free of conglomerate, w i t h  calcareous 

mcks appearing in greater proportion. 

The unit consllets of closely folded, nmatamrpfrosed s e d h n t a q  strata, 

primarily lhestone, graywacke, arg i l l i ta  and shale. These beds, w i t h  the 

exception of the mare massiw limestone, a m  generally dark colored where 

fre 6h, characteristically weathefing to & i d e s  of reddish brawn. The Urnastom 

generally tends to be aw-and  with one noticeable exception occur as 

thin-bedded local ly  =hi stom strata, 



The dominant l i tho logic  uni t  of the younger Devonian strata is a 

massive limestone which crops o u t  i n  an east-west trending belt that  crosses 

the headwaters of the West Fork of Windy Creek. It is q u i t e  persistent, 

extending fo r  at  least 20 miles west of the West Fork and two dies eastward* 

The Umestone is blue-gray t o  black, local ly  banded, and n e a t h e r s t o  a l ight  

gray. Tt is usually very dense and kas a fine grained texture. h some 

lwali t ies  the  rock is quite hard, and breaks with a conchoidal fractura. 

Calcite r e t i c u l a t i o n  f s abundant. 

Although .great variations o c c u  in the attitude of individual beds, the 

limestone body as a whole probably stands nearly vertical and trends about 

N. 70' E. 

The limestone attains a maxinmum thickness of 2,600 feet in the valley 

of the West Fork; Lt  thins abruptly both to the east and weat  of th i s  locality.  

North of the massive limestone and overly3ng it a m  TZnterbedded l i m e -  

stone, argiUi te  and shale whtch dip steeply to the north. South of %ha 

massive limestone, similar rocks, closely f oMed and faulted but generally 

dLpping steeply southward, are thought to belong to the same ~tratigraphic 

horizon as those north of the massive Ilmestone. If this interpretatton i s  

correck, the major structwl feature of the younger Devonian strata in the 

headwaters of the West Fork is an east-west trending anticlfne,  although 

other complex folds a= supertmposed upon the major structum, !The a d s  

of the &ructtre follows the outcrop of the mansive limestone se that t h i s  

geologic unit may represent both limbs of a closaly compressed fold, 



On the north, the younger Devonian rocks have been intruded by igneous 

rocks h l c h  range in composition from dior i te  to gabbro, and in the peri.ph- 

pral areas of the  intrusion, d i k e s  and sills, generally intermediate corn-- 

s i t ion ,  c o m n l y  occur. 

Only a rough estimate of the thickness of the younger Devonian rocks 

can be made at the present time, but it apjlears that a s  much as 8,000 f e e t  

may be present in the western portion of the W i n e  Creek area, The massive 

limestone probably accounts f o r  about 1,300 feet stratigraphic ally. 

No foss i l s  have been found i n  the younger Devonian strata, Near the 

crest of the  Alaska Range, nor th  of t he  Windy Creek area, Cappa (1932, p. 104) 

collectetd Mtddle Devonian fossils  from Lime stone which he correlated with 

the massive limestone near the head of the West Fork. This seems to be the 

most appropriate age detemlnation in the absence of other evidence, 

Triasaic system 

Rocks of Triassic age overlie the Devonian beds on the  north. In the 

eastern part of the Windy Creek area, the lmer portion of the Triassic sec- 

t i o n  consist  s af  ib relat 5ve2y thin series of a r g i l l i t e ,  l i m e  stone, conglow; rate* 

chert, greenstone, and slate which s.lrlke in a northeast t o  eastward drect ion 

and which dip steeply bath to the north and seuth. The lithology of the 

lower part of the  section i8 quite similar to the underlying Devonian, so 

that-the placeneht of the boundary betwean the systems is open to question, 

The location as shown on plate 3 is based on foss i l  collections 1 and 3 

md the pmdominance of graenstons in the younger system. The s t ra t ig raph ic  

~ l a t i o n s h f p  of the Triassic rocks with the underlying DevonXan rocks is 

not clear but is probably an unconfodty,  



The narrow belt of predominantly sedimentary rocks of Tr iassic  age 

is overlain on the north by a thick series of andesitic and basaltic green- 

stone s i l l s  which occupy the northeastern part of the area mapped and are 

also  thought to be of the Triassic age. The sil ls  i n  general dip to the 

north at a moderate angle. 

:.Jest of Little Windy Creek the Triasaic rocks have been intruded by 

diorite and gabbra which ape described below* 

Altered greenstone extrusives or sills, interbedded w i t h  tuffs, cxop 

out in the area nest of Cantal l .  Their stratigraphic relationship to the 

Jurassic rocks on the north is not clear, as the bedding of be* units 

appears to be about vertical in the contact areas, In the extreme south- 

eastem part of the outcrop area of the greenstone, some of the flows appear 

to dip gen t ly  to the  south and to stl-ike about northeast* They a r e  tent&- 

tively correlated with U a  Tdaasic greenstones which crop out i n  the 

northeastern part of the area, 

No Trtassic rocks.had previously been mapped 5n this part of the. Alaska 

Range. Capps recognized the presence of greenstone, slate and chert, near 

the c ~ s f  a f  tihe range, narth and west of the Windy creekaarea between 

known Devonian rocks and overlying Cretaceous beds, Jh the absence of aqy 

evldence to the contrary he correlated the gmenstonc, sU.ts and chert 

w i t h  tiha underlying Devonian. Triasdc limestone interbedded with green- 

stone and othesr volcanic rocks has bean found elsewhem on the ~9011th fLank 

of the range, On the West Fmk of ths &uLlCna R i = r  nouthmst of the Whdy 

Creek area, Ross (1933, p, 298) mapped Wiaasic Umstnne and a r g U t s  

&Lch overlia Permtan mcks, and fln the Va'ldes Creek area t o  the cast, Pioffit 

(19s ps 33) 'found Tpimssb m t M w  in*&- --a, 



Greenstons, chert and p h y U t b  occur unconfoxlllably beneath the Cant- 

w e l l  formation in the h e a d w a ~ r  region of the Yanert Fork (~ahrhaftig, personal 

ccnmrmnication, 1952). Apparently these rocks are quite sMlar in Ztholegy  

t o  those which underlie the Cantwell mat of the N e w  Rivar, and are probably 

Triassic in age. 

One col lect ton of foss i l s  was made by E. H, Cobb in 1947 from a Ilmestone 

near the west end of the ridge between Bain and Windy Creeks* The identifl- 

catfons given below are by Ralph W. May: 

Fossil locality f i e l d  collection no. 

Contains a belemnits that is 
d e f i n i t w  W m x o i c  but is not  
well enough preserved to %denti- 
fy genericaw. 

On the basis  or the plecypods in collection 7f!, &ich *am Chamtefistic 

of t h e  Upper Tr iass icn and the Mesozoic belemnite in coUection 79, a Trlassic 

age assignment f o r  these mcks seems most approprtate. 

~ u r a s d c ( ? l  s y a t m  

A bel t  of steeply-dipping metamorphosed sedimentary strata, tentatively 

assigned a ~urassic(?) age, crops out betmen the major fault  zone and the 

igneous and mlcanic rocks which border the Windy Creek area an the south. In 

the =stern port ion of the  area the predominant mnstituerrts are argilllte, 

s l a t e ,  and conglomer~te wh5ch are cut by dikes and sills, although t h e  igneous 

rocks are q u i t e  subord5nate p e ~ e n t a g e w i s e ~  The slats  and a r g i l l i t e  are black 

in color for the mast part. The conglomrate is dark colored, and composed 

chiefly of c h ~ r t ,  awillite, and quartz pebbles. 

In the eastern portion of the Jurassic( y }  b e l t ,  the  clastic sediments 

become considerably coarser with ~ a y w a c k e  precbdnating. 



In most of the Windy Creek area the Jurassic(?) rocks are cut off on 

the north by the mjor f a u l t  zone, but in the ereme = s t e r n  part the 

C a n t w e l l  formation overUes the Jurasdc strata. The compledty of the 
--- 

structure in this area obscures the stratigraphic relationship with the Cant- .. 

well  rocks, but an angular unconfodty was found between the C a n t w e l l  for- 

mation and underlying strata on the north d* of t h e  Alaska Range (Capps, 

1932, p, 269), and the same condition may exist in the Windy Creek area. 

In general the  Jurassic(?) rocks strike slightly north of east and, 

although the strata a* closely foldwd, steep southward d i p  prevail.  

The t o t a l  thickness of the Jurassic(?) system on the south stde of 

the central p o f i o n  of the Alaska Range has k e n  estimated to be as mwh as 

5,000 feet (Cams, 1940, p. lu), but the complete s c t ion  is not present 

in the Windy Creek area. 

No f o s s i l s  have been found in the ~uragsZe(?)  badsin the Win* Creek 

area and in the absence of other conclusive eddence the nge assignment 

remains the same as that d e t e d n e d  by Cappa (1940, p. U) who based the 

age of these mcke on a relatively long range correlation wi th  the argilU* 

of known Jurassic age found near t he  West Fork of the Chulitna Rtmr, 



Cretaceous system 

Cantwell formation 

Rocks of Cretaceous age, the Cantwell formation, hzve a relatively 

wide distribuLion on the soukh e d e  of the Alaska Range in the reglon south- 

weat of the W i n d y  Creek area. The northeast-trandlng belt which they occupy, 

however, narrows rapidly to the northeast so that only a anall portj.on of 

the Cantwell section l a  found in ths western part of the area mapped, repre- 

senting the easternmost extent of the formation south of the major fault 

zone. The Cantwell formation in the Wlr~dy Creek area consists primarily 

of dark-colored, coarse, massive conglomerate and a r g u t e  which a= locally 

cut by sills and d ikes  rang'ing uidely in chemical composition. The conglow 

erate is composed chiefly of pebbles and cobbles of limestone, a r g U t e ,  

slate and chert, in a wide range of  sises, up to six fnches in dimetar. 
0 

The general trend of the  beds of the Cantwell formation is N. 60'-80 E., 

and they are nearly vertical in att i tude .  

On the north t h e  Cantwell rocks abuL against the major fault zone, 

whl le to the  south they are underlain by the black a r g i U t e  of ~ u r a s d c ( ?  

age; The total thickness of the GantueU Tormation i n  the Wtndy Creek area 

probably does not exceed 1,000 feet. 



No foss i l s  were found in the k n t w e l l  mcks in this area, Ten miles 

east of the mouth of Wla Jack River, Moffft (1915, p, 48) collected f o s s i l  

plants of Eocene age f rorn shale and sandstone interbedded with conglomrate 

which he considered to be part of the Cantwell. However, on the  north d d e  

of the range it is recognized that the  Cantwell is definitely older than 

coal-bearing sediments in t h a t  area which we= also determined to be of Eo- 

cene age. Tn 1936 Capps collected fossil planta f r o m  Cantwel l  rocks on the 

north side of the range which were d e t e d n a d  to be of Cretaceous age. kl- 

though the few f o s s i l  collections which have been mde from the Cantwell 

pmsent conflicting results, an age assignment of Upper Cretaceous appears 

to be most satisfactory at the present time. 

Quaternary system 

During the Pleistocene epoch the Alaska Range was the  scene of wide- 

spread glaciat ion.  During the periods of m a a w n  accumulation o n l y  the 

higher peaks 05 the range mxs exposed abwe the glacZaZ ice. The results 

of the  intense glacPation are e v e m e r e  in evidence in the Mindy Creek area, 

In addiUon to the grwt modification of land forms, unconsolidated glacial 

and glaciofluvial deposits mantle the  bedrock in the lowlands in t he  eastern 

part of the area. In the valley of W i n d y  Creek 2 d l e a  west a f  Little W3ndy 

Creek, glacial outwash about 60 feet in thickness covers the bedrock and 

probhb1.y incmases in depth in a southeasterly direction. 

Extensive deposition of l o w  terrace gravels is found along the present 

courses of the Jack and Nenana Rivers in the eastern part of the area, and 
t 

remnants of a mlatively low terrace are p ~ a a n t  in the upper portions of 

the valley o f  Windy Creek and its West Fork. 



In the eastern part of the area, near the Alaska Xailroad, travertine 

is being deposited by waters emanating f rom springs located along t h e  major 

fault zone* No infarmation on the thickness of the material was obtained. 

Igneous Rocks 

The T r i a s d c  greenstones have been included in the previous discussion 

of t h e  bedded rocks. 

117 the northwestern part of the a a a  the  Devonian and Triassic beds have 

been intruded by an igneous complex ranging in composition f r o m  medium grained 

d i o r i t e  to an ophi t ic  gabbro, with the more basic compositions predominating. 

The contact w i t h  the Devonian rocks in most places i s  inclined steeply t o  the 

north. In the peripheral areas the i n t r d e d  beds are cut by dlkes  and s i l ls ,  

mostly of acid composition, and the count ry  rock is locally s i l i c i f i ed .  

In all probability more than olle period of in t rus ions  is involved, but 

the  p r inc ipa l  igneous act ivi ty probably took place in late Cretaceous or 

early Tertiary time. This is based upon observations made in t h e  region 

north of the Inlindy Creek area *ere the  igneous mass c u t s  the Cretaceous 

CantrmZX formation but is overlain by coal-beariqg strata of Eocene age. 

Farther west however large masses of gran i t i c  rmk are overlain by Cantwell 

rocks, indicating that major intrusive activity took place both pfior to 

and following t he  deposit ion of the Cantwell. 

Tn the southwestern part of t h e  ama the Jurassic{?) argi l l i tes  and 

slates ha= been intruded by a light gray, coarse grained quartz diorftc. 

The rock has a porphyrit ic  texture in most places, with euhedral orthoclase 

crystals up to 1* inches in length, The contact w i t h  the country rock dips 

moderately to steeply south approemtely parallel to the local structure of 

the enclosing s t r a t a ,  This  in t rus ion  hasbeen correlated w i t h  the post-cantwell 

igneous rocks which occur in the northwestern part of the area. 
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CEFUm FGAW mmXALS 

The growing demand for  construction materials in i n t e r i o r  Alaska has 

emphasized interest in the poss ib i l i ty  of the  l oca l  manufacture of portland 

cement, A plant location in the Alaska Railroad belt, offering accessibility 

t o  the more populated areas of the Territory has been of primary concern* 

The Windy Creek area has attracted particular attention, awing to the occur- 

rence of accessible deposits of h e s t o n e  and argillaceous materials relatively 

near the Nenana coa l  f i e ld .  

6n order to evaluate tha mineral resources of the Windy Creek area in 

relation to the cement problem it will be necessary to examine not only the 

structure, Uthology, size and accesaLbiUty of the individual deposits  of 

potential raw materials but also to take into consideration their cherdeal 

composition h f c h  is of basic importance. The cemeht industry today met 

manufacture a product which will neat exacting chemical and physical standards 

so that detailed knowledge of the chemical composition of the raw materials 

is a fwdamental requirement, The presence of deleterious substances.in 

any pstenttal component m a y  w e l l  e l m n a t e  it from further consideration 

despite a11 other geologic factors pertaining to i t s  exploitation being 

favorable. 

The chemical restrictions h i c h  apply to the various cement raw materials 

are governed to a ce r t a in  extent by the type of cement nhgch is to be produced. 

The chenfLcal requimments formulated by the AmePltcan ac ie ty  for Testing 

Mater$ala (1949, pp. 1-41 f os portland cement Types I and II (which are 

employed f o r  general construction purposes) are g iven  in Table 1. It is 

possible t o  control cemnt composition in part, and within cer ta in  limits, 

through the adjustment of the r a t i o  of the raw components, adjustment of the 

bwning time and/or temperature and the use of supplemental iron and s2lica 

components. Mgmsia and the alkalies homver may require f lo ta t ion  or other 

special treatment and are therefore usually regarded as deleterious substances 

as far as the raw materials are ncerned, % 



As each component of the raw d x ,  including the fuel combustion residue, 

contrfbutss to the composLtion of the end product, it wodd not be poeaibls 

t o  arrtve at an upper mgne sia or alkali lfmit for a lyp particular mw cm- 

ponent which would  be applicable in all instances. 

However, w i t h  raw components of the general chamlcal cmpoalltion as 

those found in the  Windy Creek area, an upper mamesia 1fmd.t of 3 parcant 

probably would be applicable to the limtsstone (which mad ordinarily be 

the major contributor o f - t h i s  compound), The alkalies can be dealt  with only 

in very general. qualitative terns, since they probably would v o 3 a W a e  .to 

an unknown axtent under actual ldln operation. Houeoer9 the maximum per- 

miadble  amount in the cement according .to federal specification (see Table 

1) is 0.6 percent (total M$ plus ,658 KF), which may be usad as a guide 

in the e d u a t i o n  of the ingredients, 

Wnre stone 

Urnastone occurs in several localities in the Devonian and Triass5c 

rocks which cross the  Windy Creek area in an east-west direction. Depadts 

of comercia1 size have been found i n  three general areast 1) between the 

valley of Ut;tle Windy Creek and +he Alaska Railroad, 2) tRc ridge muth 

of the West Fork of Win* Cmek and 3) the headwater -I of the West Fork, 



Table 1. Chemical. requirements of A.S.T.M. specifications 

for type I a d  type I1 portland cement, 

sio* (b* 1 

q3 (-01 
0 (-*I 
MgO (-- 

S03 (-• 1 
~ g .  LOBS (max.) 

Ins. res, (max.) 

3Cao S i O a  ("Bx. ) 

2Ca0 Si02 (min. ) 

3ca &03(=. ) 

... 
5 -0 percent 

2.0b l1 

3.0 

75 l t  

Type I1 

21.0 percent 

6.0 li 

6.0 l1 

5 =o n 

2.0 l' 

3 -0 11 

5 I 1  

50 .o n 

. . - 
8.0 percent 

b ~ h e  maximum limit f a  SO3 content of type I cement shall 

be 2.5 percent when the 3CaO +O content is over 8.0 
3 

percent. 

Note: FedcraL specifications are the stme except that when 

the purchaeer specifies "low dkaU cement", the 

alkali content (a90 + .658 v) sM1 not exceed 0,6 

percept, 



The three principal deposits in the Windy Creek area are designated 

as deposits 1, 2 and 3, Their  locations are shown on Plate 1. Plates 2, 

3 and 4 are detailed maps of deposits 1, 2 and 3, respectively. 

The region between Little Windy Creek and the railroad, by reason of 

its relative accessibility, has received considerable at tent ion during the 

previous investigations of the Windy Creek area. The limestone outcrops 

were mapped in detail by Cobb in 1947, His s t u d h a  were devoted primarily 

to the most extensive deposit in this area, designated aa deposit 1. 

Deposit 1 

General description: Deposit 1 is situated along the muth side of the 

ridge between Mindy and Bain Creeks.. The easternmod sxpostsrc of the deposit 

is s l i g h t l y  less than one mile w e d  of %he nearest approach of the Alaska 

Railroad. The deposit crops out between elevations of 2,620 and 3,190 feet, 

.the lower elevation being about 500 f e a t  above the l m l  of the nearest 

approach of the railroad. 

The Xirne stone is typically q u i t e  dense and has a fine-grained textme, 

It 5s d a r k  gray t o  black where fresh and weathers t o  Lighter shades of gray 

and buff. The strata have been thoroughly shattered by intense mechantcal 

metamorphic act ion and the rock is reticulated w i t h  c a l c i ' b f i l l t d  fractures. 

Where bedding is discernible t he  strata strtka  about N, 70' E, and dip 60'- 

70' %E,, al*ough many local  variations are found. 

Fxposms of deposit 1 are f m d  interrmttttntly over a l a t e r a l  (mst twest )  

distance of about 3,000 feat. D d l l  holes &ich penetrate the deposit indi- 

cate it ta have a maximum thickness of about 600 feet at about the ddpoint, 

decreasing both to the east and west, 



The southern extent of' the Ifme stone is concaaled by talus, glacial 

deposits and vegetation but pm sunably the strata are ternniriah ed near the 

major zone of faulting which brfngs the rocks of Devonian age in contact 

w i t h  those of Jurassic(?) age. On the no* tha limestone is underlain by 

greenish to black calcareous schist  and tuff, 

Sampling: Fifteen samples were taken across exposures of d e p o s i t 1  

along Lines normal t o  t he  strike. Each s a p l a  consisted of fresh chips 

collected at 8 inch intervals. fracations of the samples am shown on 

Plate 2, and results of the chemical analyses of the samples are given in 

Table 2. 

Sore-drilling: Gore-drilling and chemi.cal analysis to deterdme the 

sub-surface conthulty,  extent, and composition of deposlt 1 were under- 

taken by the U, S. Bureau of Mbes during the period 1948-1950, Twelve 

holes, totaling 3 , l l l  feet, were ckKlkbd. The locationa of the holes are 

shown on Pla* 2, 

Chemical composition: The distribution of magnesia i n  deposit 1 ia 

qu i t e  errabic. Analyses of the Ehreau of Eries drill-corns show the mag- 

nesia to m g e  between 0.3 and 17.15 percent, Some zoning of the magnesia 

in an east-nest direction is suggested by the distribution of the  compound 

in the racks penetrated by d r i U n g ,  but a comparison of the core analyses 

wtth those of the surface samples shows little correlation when tha suggested 

zoning at the dril l-hale l u m l  is projected to the surface. m the area 

tested by dri l l ing ,  wl l  over half of the limestone has an average magn8d.a 

content exceedhg the arbitrary 3.0 percent lirnit. 



Tabla 2. Ghedcal enaS.88~ of smface aamples of l b e a t m a  deposit 1 

sample no. HCT i n a d .  R 0 Cab p 05 d Total \ 
2 3 2 

&,I Calculated from Cao d Mgo 

The P 0 m y  be less than .01 percent, but mas present in appreciable amounts snd *:as designated aar I 

2 5 
k i n g  ,C1 percent, 





F i e  4. :*stward view of limestone deposit 2 (left foreground). 



S. E, Hutton (1950)~ Bureau of  ~eclmauon Fbglnbnr, has reported 

on some of the problems involved in the s s t a b u m n t  of a cement plant 

in the Windy Creek are@, u t i l i z i n g  deposit 1 as tha calcareous compontsnt. 

H i s  report eraphasipled the need for lhestona of more urriPnrm chardlcal char- 

acter and the deairabiEty of local supplies of supplemental high-silica 

and high-imn com~onents. 

Reswrvsst Deposit 1 is assumed 1) to have an average stratigraphic 

thickness of 500 feet over a lateral distance (east-west) of 3,XK) feet# 

2) the averaEe aplgle of the slope of the outorop surface i a  nssumsd t o  be 

30' and the average dip of the limestone t o  be 70' SE,, and 3)  limestune 

weighs 185 pounds per e~iblc  foot. These criteria indicate that dcpodt  1 

contahs on the order of 24,000,000 tons above the average level of its 

outcmpe a t  the foot of the slaps, (~ll reserves have been computed in 

terms of short tons. ) 

psposit 2 

General description: Dapudt 2 craps out along the  summit of the west 

end of the ridge southwest of the junction of the main forks of Nindy Creek 

(see fig. 4)* Its nstern Limit is approxhately 7.2 miles west of the 

Windy Cmak crossing of the Alaska Railroad (measured along Windy Creek). 

Outcrops of the deposit are found between elevations of 3,300 and 3,550 feet, 

The lber elevation is about 1,180 feet above the railroad a t  the Windy Creek 

bridge. 



The physical appearance of t h e  limeatone of deposit 2 is wry similar 

to that of deposit 1. It is dark gray to black on fTesh surfaces and weathers 

to a l i g h t  gray. The originai bedding is almost entirely obscured, but the 

trend of the body as a whole is about W. 70' E, and the strata dip on the 

order  of 65' to 75' SE. 

The thickness of the bed which comprises deposit 2 averages approxi- 

mately 300 feet over a lateral (east-west) distance of 4,800 feet. Figure 

5 shows a cross-sac t ion of deposit 2 along sample Line 38. 

Samplingz Six samples composed of fresh chips collected at 5-foot 

intervals were collected along l ines  n o m l  to the strike. Their locations 

Chemical composition: Results of the chemical analyses of the samples art 

given in Table 3. Sample 9, taken across the western end of the deposit, 

contains 3.2 percent magnesia, h i c h  13 slightly in mcsss of the arbitraq 

Umit. However, the weighted average magnesia ca,ltant of all the samples 

is only 1.3 percent, The weighted average combined alkali content is .25 

percent which, in itself ,  is not an excessive amount. 

If ~e surface sampling ia representative of the deposit a3 a whole, 

it would appear that  the major portion of the  deposit would be acctptabla 

as  far as  manesia and alka1.L are concerned. 

Reserves: Deposit  2 is a s s m d  t o  have an average thickness of 300 

feet over a l a t e r a l  extent of 4,800 feet and to dip 70". It is estimated 

that about 6: mil l ion tons could be remove6 by qwnyirg to a 50-foot depth. 
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??iqms 6. Northward view of the headwater region of the West Fork 
of Windy Creek. Outcrops of deposit 3 are visible at the 
upper end of the valley in the  center af the photo. 



figure 7 ,  Northwestward v t r r  of limestone deposit 3, Tbe West Fork of 
Pllindy Creek in the fmegrouml. 



FZgme 8,  Eaatmrd view of limestone depoait 3 Am t he  valley of 
West F w k  of Windy Creek, 



Deposit 3 

General &scriptton:  Deposit 3 bcludes a portion of a massive l h s t o n e  

wh lch predominates over a11 others in the Mindy Creek area, It crops out 

along an east-west trending belt which crosses the valley of t h e  West Fork 

of Windy Creek a t  the junctton of the principal headwater tributaries (see f 

figs, 6, 7 and 8). This massive limestone uni t  of the Devonian system was 

f i rs t  mapped an a reconnaissance scale and &scribed by Gapps (1932, p. 2531, 

who traced its outcrops from the head of Windy Creek westward along the crest 

and southern slopes of the Alaska Range for a distance of about 20 miles. 

A sketch map of the deposit w&s made by the Geological Survey in 1950 

and samples of the pr inc ipa l  autcrops were collected and analyzed (Moxham, 

tie st and Nelson, 1950). The boundaries of depo a t t  3 were mapped an a new 

base map ( p l .  2) in 1951. The deposit was subsequently sampled in detail 

by the  Euxeau af Mtnes. 

Deposit 3 des ignates  that portion of the  massive l h s t o n e  which i a  

generally accessible to We valley of the  \Jest Fork of Windy Creek (sic pl .  4). 

Ouhrops of deposit  3 are: Sound Srom creek level (3,200 feet )  to the summits 

of .the steep, serrate ridges *ich form the valley walls.  The lowest out- 

crops, at creek level, are about 11.2 miles (measured along Windy Creek and 

i t s  Vest ~ork) west of the Windy Creek crosldng of the Alaska RaPlroad and 

are approximately 3,100 feet above the leve l  a f  the railroad bridge. 

The mare accessible portibn of the deposit I s  on the left lfmit of the 

West Fork, ?n this locality the bedmck of the eastern portion of the valley 

floor and of the lower slopes of the  valley w a l l  is mantled with talus, 

which has accumulated in vast quantittes at t h e  base o f t h e  more precipitous 

s l o w s  (aee f t g .  8). Nearly eont~uous  exposures are found on the steep 

slopes above the talus to the top of the ridge which foms the eastern valley 

wall of t he  West Fork. 



The limestone in deposit 3 is verydense and fine-grained in tex ture .  

Fresh surfaces a= dark t o  bluish gmy, weathering to a l i g h t  gray, Locally, 

particularly in the central  portion of the deposit, the limestone exhibits 

a banded co lor~t ion  due to thin, alternating layers of dark bluish gray and 

l i g h t  gray material, Tha calcareous strata are closely folded and loca l ly  

are in t r ica te ly  contorted, but in general the degree of shattering appears to 

t o  be somewhat 1s ss than tha t  seen in deposits 1 and 2. The a t t i tude  of in- 

dividual beds varies greatly, but the general  impression is that the beds 

stand nearly vertical,  The general t rend of the deposits is about east-west. 

The width of the  outcrop area of deposit 3 is about 2,600 feet at ft s 

widest extent in the valley of t h e  Ts'est Fork, although its s t ra t ig raph ic  

thickness  would not  exceed half t h i s  figure if the strmctural. in terpreta t ion 

i s  correct, that is, that both l h b s  of a closely compressed fold are rep- 

resented. 

Figure 9 shows three longitudinal sections through deposit 3. 

Sampling: fn 1950 the  U. S. Geological Survey collected samples of the  

limestone: along E n a s  generally n o m l  to the strike near creek le-1 in the 

val ley of the West Fork. Additional samples r*e* taken at higher elevations, 

where accessible, on the east  side of t h e  valley. The sample locations am 

shown on P l a t e  4. 



The *tion of daponif 3 a n t  of the k a t  Fmk was sampled in detail by 

the Bureau of -8 in 1951. A nUllulpeFJt of the r~sults is given below . Samples 

were taka from bedrock d o n g  the east side of the West Fork, approxhtelg. 

a t  creek lewd. Ths Une i.u about normal t o  the atr ike  and omers the fu l l  

width of ths oatcrop, Samples 501-550 represent the nouthern 75 persent of 

the lirae ( a p p r h t e u ,  and aamplea 551-570, the nmthern 25 percent, 

Anothsr line of namplea was taken acrosa the nmthern h a  of the belt 

of talus Ues at the foot of the a W p  c1ST.t'~ f m a g  the east valley 

wall (see Fig, .a), The lacatlorls of thses samples could not be &om on Plate 

4 .  It should be noted that all tmmp1.e~ e b m  m RJBte 4 refer to those 

Chemical compwiition: The e i c a l  reeults of sampling by the Geological 

Survey a r e  given in Tabla 4; a srumenry 09 the BIXFBELU of Mima analyses is 

given below: 

Samples Incation 
(average ) 

CaO M& SAb2 3 Fe203 

501-550 ~edrook, meek level, 
aouthern 3/4 of deposit 
3 47.57 1.81 6.03 3.0s 1.19 

5 51-570 ~edrock, creek level, 
northern $f depwft  3 47 -8 1.83 5,7 9 m a r  .97 

571-486 N o r t h  half  of talus 
deposit s h m  O n  pl. k 5C-1  4 3.4 221 -46 

The bdrock of deposit 3 lying on the east side of the %st Fark is quite 

u n i f o r m  in chemlcal compr.aftion and the average magneaia and alkali contents 

The belt of talua which lies at the foot of the east valley wall is of 

similar u n i f c v r m  oharacter throughout apprmfmately the northern half, South of 

the midway point the chemical oumpoaition tends t o  be sownewhat erratic, with a 

panerally lower l im content pmil lng ,  



GEOLOGICAL SURVEY FIGURE # 
EXPLANATION 

Alluvium Slats, atgfllita, limentone 

Limsrtons t a l u r  Limertooa 







Table 4, (~oatinued) 

Sanple no- S5O2 "24 &o CaO 4 K2 S 4  Ig. ma8 Total 

561 6*5 g4 .4 1.6 9 6  ,3 .I .1 .QO U.0 100 % 

569 2 .6 .1 .1 04 54*2 .1 ,1 -1 43.1 101 

5 m  3di *5 *2 1,s .3 .1 a 1  .2 U 01 51eO 100 I 
y by flaa photcmtter. A l l  other determinations by rapid titrimetrlc and colormstric pwedurss. 



The greater portioi~ of the limestone on the  %l=st side of the Wt Fork 

is relatively h c c e s s l b l a .  Cnly that on the eastern side of the valley is 

considered in the reeerves estimate g i n n  bmlarr. 

@serves : The seaervea my be divided into two categorias, talus and bedrock. 

The approximate distribution of the talua Fa shown en plate 4 and the Inferred 

cross-sectional configuration of the material i s  given in figure 9. Uaing 

thn croes-mtional areaa of the talua on AAt and B0' the northern half of 

the talus depoait ia estimated to include on the mder of 8 million tons of 

limestone. The bedrock on the east side of the West Fark situated between 

creak level  d an arbitrarily chosed ele-.ration of 4,00Q feet would compriv?e 

rousfhly 180 U l % o n  tona of lLeatone,  based upon tba 3 oross*.sa~%Aotml meas 

aham %n -a 9. 

b a t o n e  deposits hare been found in numerotla other localities in the 

Creek area but they are generally ragaded as being Merim t o  deposita 

2 and 3 ,  wing t o  some aspect of their  chedoal  qual%ty* size or accessibility, 

A depaslt comparable In size t o  depoait 3. is intersected by khe valley 

of Little Wtndy Creek (me F1. 1) . The =term ma sampled by Cobb in 1947 

and by *he Bureau of Hi.ms In 1949. The Geological Survey sample locations 

are shown on plate la The amlytlcal resulte, given below, Zndicates that 

about 4alf of the Ifmaatone containa excessive magnesia, 

Sample C55  Sample C56 

3.38 percent 2.U percent 

.39 .la 
52.06 5Q.U+ 

1.66 3-98 

42-56 0 . 3 6  



Several other depudts shown on Plate  1 in the ama between Lfttls 

Win* Creek and the railroad were =pled by the Bureau of Mines in 19b9 

and several appear to be acceptable, insofar as the magnesia content is con- 

cenad, but the quantity of material, present, is generally regarded as in- 

sufficient or they are relatively inacca ssible.  

Two limestone beds averaging 40 feet in thickness crop out along the 

upper valley slopes on the north side of Windy Creek, west of Little Windy 

Creek, One chemical analysis of a sample across the thickest portion of 

one of .the beds (see P1. I) is gLwn below# 

cao 34.4 

Pz05 .2 

Ign. Loss 44*4 

Total 99.9 



Argillaceous materials 

The argillaceous component of a cement manufactured f r o m  materials 

available in the Windy Creek a m a  probably klnuld comprise on the order of 

15 to 20 percent of the raw mix. 

Argillacews rocks of Devonian a d  Jurassic(?) age occ&ng in several 

locallt ies  were examined and preliminary samples collectad during the pres- 

en* imre&igation. A brief description of the various lithologic types is 

included in Table 5 ,  which summarizes the results of the investigations. 

The loca t  ions of the  deposits are shown on Plate 1 and chemical analyses 

of the samples are given in Table 6 ,  

Devonian system 

The rnp5.d lateral  and stratigraphic l i tho log ic  changes which charac- 

terise the Devonian rocks are such that part icular  lithologic m l t s  are 

usually not of great persistency. A f e w  exceptions however mre found in 

the centra and we stern portion of .the outcrop area of Devonian mcks. 

Samples 6 and 17 (possibly from the same bed) wzre collected f r o m  a 

brown to black, crumpled argi l l i te  td~ich outcrops in two gu l l i e s  cut into 

t he  steep north valley dopes of Windy creek ( eee ?I, 1). The straw in 

general dip eteeply to t h e  southeast, although there  a m  many local vad- 

ationsr The raadmum exposed thickness at sample locality 6 is approxi- 

mately hOf3 feet, The lateral extent of the. beds is concealed by soil and 

vegetation, but the overburden is probably not more than 2 or 3 feet th i ck  

in most places. 



%bb 5?  S m m x y  of data pertaining t o  argilhoeourr mt8~fal5 

Data 
B m l e  Ha* Collactd 

E ~ t h t e d  
A t t i t u d e  uf Str atlgraphio tonnage 

bacriPt1on b d a  t h i c h  gb availebls 

Derk grey, -grained sand-N 55 E; 57 5P: 10 
stone WIG p i t a  In small cubes 
and irragular grains. 

Grey, argiUaoaoua saradstone % 55 E; 55 SE U5 
claystone with m a l l  car- 
bonate veinleta slbd ~3rrfte 
auba 

B l ~ c k ,  platy, eiliceourr N 55 E; 55 SE 50 
claystone; limonite on alea- 
vage facee. 

a c k ,  sandy chystone;some- 1 60 E; 85 SE 20 
what platy ~5th limonite on 
cleavage faces. 

Dark way, platy ~ ; i l l c e m  
clayatone, N 62 E; 55 sE 25 

Dark grsy, sW.ceolla clay- H 50 E; 55 Fm 60 
etons 
BhCk s ~ c ~ ~ U B  eWst0x3e N 70 E; 67 45 

~ a ~ k  cay, audy claystone, I E; 6 0 ~ ~  TO 77,000 
lron stained, 
Black, mumpled shale, N 75 E; 80 NW 400 100,000 



Table 5 .  ( c ont l a u d  

Data 
-1m M. Collected Description 

17 1950 &arm t o  black, crumpled nbale $ ; 70 SE 100 

26 1950 BXaok shale aad slaty argul i ta  N M E; 75 SE 100 

43, 45 1950 Rd, m a  & pl lm lOttld R 50 Ej 70 SE 200 
slaty, calcareous argillite 
lwallp. 

48 1950 Blattk t o  black argillits ~ 5 5 E ;  20% 4 0  





Samples 43 and 45 repre sent a red, green and yellow mattled calcareous 

argillite which crops out on the sunrmit of the  ridge southwest of the mouth 

of the  West Fork. The strata overlie th limestone of deposit 2 and dip 

moderately to steeply to th southeast, They are exposed for  a U Q a s l l  

Uatance of about 2,000 feat along the crest of the ridge. It is estimabd 

that the beds are about 200 feet in thicknesa. Only a very t h i n  soil mantte 

covers the bedrock in most of the area. 

Sample 48 was collected from a brown to black argiLlite which crops 

out for a distance of about 300 feet  along the ~ o u t h  s i d e  of the West Fork 

from creek level .to an elevation of about 2,900 feet. The beds strike N, 

55' E. and dip 20' to the southeast. A stratigraphic thickness of about 

u0 feet is exposed, 

JurasdcI?) System 

The largest  deposit of argillaceous material. in t h e  Windy Creek area 

is repmsented by the Jurassic(?) argi l l i te  which underlies t he  Cant,weLl 

conglomerate in the western part of the area, The strata are primarily 

black a r g i l l i t e ,  but a few layers of graywacke and conglomerate occur. 

The beds have been cu t  by acid d i k e s  in a few local i t ies .  The Jurassic(?) 

argi l l i te  is 1 ~ 1 1  expased in a north-flowing tributary which enters +he 

?Jest Fork near the  easl; end of F o g 0  Pass (sea P l r  1). A t  this locality 

the strata strike about N. 75' W. and dip 80' S. Sample 51 represents a 

stmtigraphic thickness of about 800 feet of argi l l i te .  This general lith- 

ology persists laterally at l a s t  as far as the western limit of the mapped 

area. To the east the sedimentary beds become increaatngly coarse, contain- 

ing much more graywacke. 



jurasstc(?) rocks crop out inrmediately west of the Alaska Flailroad 

between iqindy Creek and Cantwell. The beds are composed chiefly of meta- 

rnClrphosed argillaceous sediments and minor amounts of limestone, In several 

localit ies  the beds have been cut by d i k e s  of acid or intemdiate compo- 

s i t ion.  The ~urass ic (?)  strata dip moderately t o  steeply northward and strike 

about N. 80' E. Tn 1948, Gates and Cobb (manuscript in fi les of the U. 5, 

Geological Survey) sampled a shale m b e r  exposed in an outcrop located along 

the  west sf de of the Alaska Railroad (samples C1 and C2, P l a t e  1) one mile 

southeast of Windy Creek. The sample uas composed sf material collected at 

2-foot intervals over a distance of 375 feet along the raflroad* 

Ab additional sample of this material (311) was collected by R. E. 

Fellows in 1949. 

Other outcrops of argillaceous rocks, r a the r  l imited in proportions, 

are found along lower W5n@ and Little Windy Creeks. In mast of these 10- 

c d i t i e s  the deposits a m  mantled by a thick overburden of glacial  outwash 

except where exposed by the stream erosion, The locations of samples col- 

l e c ~ d  by FeUous Jn 1949 are shorn on Pla te  1 and brief ly  described in 

Table 4" 

C h e r t  
7 

Modern cement mufacturf ng processes reqube very close control  of 

the chamical. composition of the raw m i x  in order t o  prodwe a d f  o m  prod- 

uct which w i l l  meek rigorous specifications. The most comman practice is 

t o  adjust the camposition of the raw m i x  by the addition of a high iron 

and/or a high silica component in appropriate quantities to attain a cemnt 

of desimd chemical composition. MiU scale and pyrite cinder are c o m n l y  

used as high iron components; silica sand, quartz and quartzite compriae 

the prhc ipa l  high-silica materials. 

&6 



No high-iron materials arle known to occur h the  Windy Creek or ad- 

jacent areas, but chert which occurs in the northeastern part of the area 

might be suitable for a high-silica component. The chert beds, probably of 

Triassic age, crop out adjacent to the Alaska Railroad about two-thirds of 

a mils north of W i n d y ,  The rock is black in color and locally weathered to 

a rusty hue. To the north the chert is overlain or intruded by greenstone. 

The beds have a stratigraphic thickness of about 60 feat and am ax- 

posed from the railroad right-of-way for at least 1.00 feet in a wuthwest- 

ward direction. 

A sample (no. 100, P1. 1) consisting of fresh chips cs l lested at 5- 

foot intervals across the width of the outcrop was taken along the railroad 

right-of-way. Results of the chemical analysis of the sample are given below: 

a02 

A1203 

Fe203 

FeO 

Plso 

CaO 

Ma20 

K2O 

H 2 0  + 
II20 - 
Ti02 

co2 

Pz05 

F h O  

percent 
96.31 

0.00 - 
Total 99.79 

lr7 
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