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ABSTRACT

The high cost of imported cement and the strategic advantages of a local

source of supply for the military establishment have led to a growing interest

in the possibility of cement manufacture in interior Alaska. A plant location

in the Alaska Railroad belt seems desirable in view of the advantages of rail

transportation and the accessibility of the principal interior markets.

A cement manufacturing operation would require essentially four types of

raw materials: 1) calcareous material, 2) argillaceous material, 3) fuel and

4) gypsum*

The relatively favorable location of limestones near ~Jindy station on the

Alaska Railroad has led to the investigation of the potential raw materials

which would be available to that region.

Three 1imeston8 depo~its of commercial size occur in the Devonian rocks of

the Alaska Range in the Windy Creek area. Two appear to be of suitable chemical

character. They are located approximately 7 and 11 miles west of the Railroad

respectively.

Twenty-four deposits of various types of argillaceous materials in the Healy

River and Windy Creek areas have been sampled and analyzed chemicallyo

Sufficient and presumably suitable fuel for a potential cement operation

appears to be available from the coal mines in the Healy River area.

Gypsum occurs at Sheep Mountain, 120 miles southeast of the Windy Creek

area. Potentially sufficient tonnages are available to meet the requirements of

a cement plant, but little has been done to develope the deposits.

The raw materials now available probably 'tvould be suitable for type I cement,

although the alkali limit probably would be exceeded if no means of beneficiation

were employed.
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INrRODUCTION

It is generally conceded that the normal economic development of interior

Alaska is being seriously retarded by the high cost of construction materials.

This condition is due primarily to the costs lnvolVedin the Inpbrtation o-f such

materials from west coast S'ources of supply. Cement, which is an essential

material in modern construction, ,is one of the imported commodities thus af­

fected. As a result, the price of cement in many areas in the interior is

several times greater than the "rest coast price.

Aside from purely economic considerations, the necessity of importing

cement is an obvious disadvantage to the military establishment, in view of

Alaska's position in llestern Hemisphere defense.

The increased demand for construction materials owing to the rapid growth

of the population and the accelerated military activity in the Ter.ritory in

recent years has resulted in considerable interest in the possibility of the

manufacture of cement in interior Alaska.

In viel-l of the advantages of rail transportation and the accessibility of

the principal markets of the interior, a plant location in the Alaskan Railroad

belt has seemed most feasible, if the proper raw materials were available.

The raw materials required

Stated briefly, portland cement is made by sintering a finely ground mix­

ture of calcareous and argillaceous materials to form hydraulic calcium sili­

cates. The calcareous materials in general use in the U. S. at present are:

limestone coquina

marl alkali waste

chalk

2



slate

ashes

The common forms of argillaceous materials include:

clay

shale

blast furnace slag

Coal is the most widely used source of heat for sintering, although fuel

oil and gas are also employed.

A small percentage of gypsum is added to the sintered product to control

the rate-of-set.

Four principal raw materials therefore are necessary to the cement manu­

facturing process: 1) calcareous material, 2) argillaceous material, 3) fuel

and 4) gypsum.

In the manufacture of certain types of cement, a high silica or high iron

component may also be required to offset chemical deficiencies of the argilla­

ceous ingredients.

Previous ihvestigations

The only known sources of calcareous material for a potential cement oper­

ation in the rai1be1t consist of a relatively few occurrences of limestone.

Some of the most accessible deposits are those in the vicinity of lVindy Creek,

west of Windy station.

The relatively favorable geographic distribution of deposits of the other

principal ingredients in relation to the Windy Creek area has led to the inves­

tigation of the ravr materials available to that region.

Limestone was first mapped in this area by Moffit (1915, p. 24) and Capps

(1932, pp. 247-256) during reconnaissance geological surveys. In 1931 vJaring

(1947, pp. 5-18) briefly examined and sampled four exposures of limestone a

short distance west of Windy. The first detailed geologic work undertaken in

3
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GEOORAPHI

, ..1!" E A£!4_

All of the principal limestone deposits under investigation are located

within the Windy Creek drainage basin. However, it will be necessary to refer
>.

to deposits of suppleme~tary raw mater~als which are to be found ~t scw,e~
,-~ - ..~.. ::

Windy is locat~d 212 miles by rail from Anchorage and 144 miles from Fairbanks.

Scheduled airline :service to both cities is available from Sunnnit, 15 miles

south of Windy. A smaller airstrip at Cantwell, 7 miles southwest of Windy,

·will accommodate single engine craft.

Road. construction which will link Cantwell and McKinley Park \dth the

Richardson Highway is now in progress. Upon completion of this work in 1953,

the eastern part of Windy Creek area will be accessible by paved highway from

Anchorage and Fairbanks. It is estimated that the distances to these two

cities by road from Cantwellwill be 425 and 325 miles respectively.



Figure 3. Eastward view of the- Alaska -Range and the valley of Windy Creek.

The valley of the Jack River is shown in the background.
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GEOLOOY

General statement

Bedrock in the Windy Creek area ranges in age from Devonian to Cretaceous

land incl';1des a \dde variety of sedimentary rocks which have been metamorphosed

~and in some localities, intruded by or interbedded with igneous rocks. In

'general, the older rocks crop out along the southern slopes of the Alaska Range

with successively younger beds appearing in the foothills to the southeast.

Pleistocene glacial deposits and Hecent alluvium cover the bedrock in much of

the lowland areas, particularly in the southeastern portion of the region.

Devonian rocks

Most of the area drained by the headlvard portions of "!indy Creek is occupied

by metamorphosed sedimentary rocks which are primarily Devonian in age. They

comprise argillite, Shale, limestone, conglomerate, quartzite, and greenstone

named in the approximate order of their abundance. From the standpoint of this

report the unit outstanding interest in the succession of Devonian rocks is a
, .

. massive, dark gray limestone which crops ·out in northwestern part of the area•

. It has been correlated with similar units in other parts of the Alaska Range

Which, on the -basis of fossil evidence, have been determined to be Middle
t

Devonian in age. The Devonian rocks have been intricately folded and faulted..
such that the age,relationship of the various units is obscure, but it is prob-

•

•

able"'that their total stratigraphic thickness amounts to s~ thoueand feet.

Jurassic(?) rocks

, South of the area of Devonian rocks and in fault contact with them is a

be~t of Jurassic(?) rocks about five miles in width. It comprises chiefly shale

and conglomerate "lith lesser amounts of argillite and graywacke. In most places

the-Jurassic(?) rocks have been closely folded, crushed and faulted. Fossils

7



have been found at only one locality and have been determined to be either

Jurassic or Lower Cretaceous in age. Although in the Windy area the Jurassic(?)

rocks are quite similar in appearance to overlying Cretaceous units, Capps (op.

cit., p. 263) has correlated them ",ith rocks west of the Windy Creek area which

are probably Jurassic in age.

So little detailed work has been done in this area that the total thickness

of the Jurassic(?) rocks can only be roughly estimated. The relief and extent
, .. '"

of the outcrop area would indicate the total thickness to be in excess of 5000

feet.

Cretaceous rocks (Cantwell formation)

The Cantwell formation of Upper Cretaceous age is found only in the extreme

southwestern and northeastern parts of the Windy Creek area. The ,formation in-

eludes a variety of clastic sedimentary rocks ranging from coarse eonglomerate

to sandstone and shale. The coarse material is generally found in the lower

parts of the section although there are many local variations in the strati-
, .

graphic sequence. The Cantwell strata are locally deformed, particularly in

the areas of extensive f~ulting, for the most part but their structure is some­

What less complex than that of the older strata in the Windy C~eek area•

. The total thickness of the Cantwell formation has been estimated' to be 4000

feet, although probably not more than 1000 feet is exposed .inthe Windy area.

Igneous rocks

The hills immediately west of Cantwell are composed of basic lava flows

and associated fragmental materials which may be Triassic.in age.

The sedimentary rocks in the northern and southl'lestern parts of the Windy

Creek a.rea have 'been intruded by coarse-grained granitic rocks of Tertiary age.

8



A variety of small dikes and sills of unknown age, which vary in composition

from diabase to tranite, intrude the Devonian rocks of the Alaska Range and a sim­

ilar assemblage of intrusives cuts both the Jurassic(?) and Cretaceous rocks of

the t-Jindy Creek area.

gpaternarz deposits

The effects of intense glaciation·duringthePleistocene epoch is every­

where in evidence in the Windy Creek area. In addition to the great modification

of land forms, unconsolidated glacial and glaciofluvial deposits cover the bed­

rock in much of the lowland areas. Terrace gravel is quite common particularly

in the valleys of the larger streams in the southeastern part of the region.

In Recent time, many ·of the Pleistocene deposits have been reworked. The

larger glacial-fed streams are depositing ice-eroded debris in wide, braided

flats below the termini of the glaciers high in the Range.

Structure

The Alaska Hange extends in a great arc from the Canadian border to the

Alaska Peninsula with the Windy Creek area being located about midway along the

arc.

Present evidence indicates that in general the Range is of synclinal char­

acter. In the Windy Creek area the major structural features of both the

Paleozoic and Mesozoic rocks are oriented in a northeast-southwest direction,

parallel to the regional trend of the axis of the Range.

One of the principal structural features is a great fault zone which follows

the trend of the Range along the Windy Creek valley. Its trace is marked by a

line of topographic depressions, springs and swamps. Displacement in the zone

of faulting has brought the Devonian rocks in contact With the Mesozoic rocks.
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So Iittledetailed geologic ,,,ork has been done in the 1Jindy Creek area that

an entirely satisfactory interpretation of the structural conditions cannot be

made. However, to present the problem in greatly over-simplified terms on the

basis of the data now at hand it appears that the intricate folding and faulting

of the Devonian rocks are superimposed upon an anticlinal structure whose axis

lies between Windy Creek and the crest of the Range. The southern flank of the

fold is terminated by the zone of faulting. Northward from the fault the pre­

vailing dip is at a steep angle southeastward. As the crest of the range is

approached the intricately folded strata stand nearly vertical with steep north­

westerly dips appearing in a northward direction.

Adjacent to the fault zone on the south, the Mesozoic beds dip steeply

southeastward gi.ving way, in a southerly direction to a reversal and moderately

northward dipping strata.

CEMENT RAW MATERIAIS

Calcareous materials

Since the occurrences of calcareous material in the Windy Creek area are

relatively few in comparison to the other raw materials required, the depoSits

of limestone will be treated in somewhat greater detail than those of the sup-'

plementary constituents.

Th~ ohly calcareous materials known to occur in ~e Windy Creek area in

quantity suitable for cement purposes are the Devonian •limestones ,outcropping

along the southern flank of the Alaska Range. Li.mes~onesof variable thickness

and character occur in several 'areas between the fault zone and the crest or· the

Range (See fig. 2). Three principal limestone deposits have been examined in

detail.

10



Limestone deposit 1

General description.-Deposit 1, uhich was mapped and sampled by Cobb in

1947, occurs on the south side of the ridge between Bain and "Iindy Creeks (See

fig. 2 and 4). Outcrops of the limestone are found from elevations of 2610 to

3210 feet, or heights of about 465 to 1065 feet above the level of the railroad

at Windy Creek~

The lL~estone is very dense and in gefteral is extremely fine~graihed in

texture ~ It is ,dark gra~T to black in color on fresh surfaces, weathering to

lighter shades of gray and buff. The strata have been thoroughly shattered by

int~nse dynamic metamorphic action and the rock is reticulated by calcite vein­

lets. In many instances the original bedding of the limestone is obscured by

secondary structural features to such an extent that the rocks have assumed a

massive character, devoid of any layered structure. The limestone body as a

whole strikes about N. 73 E. and dips about 65 southeastward. Exposures are

found intermittently over a lateral (east-west) di.stance of 8000 feet. Drill

holes through the central portion of the deposit indicate an average thickness

of 500 feet4

Deposit 1 i~ t~rm.inated on the south by the fault zone t'lhose strilce and dip

coincides 'Hith that of the limestone. lJhere penetrated by drilling the limestorie

is underlain ~ the north by greenstone.

Sarnpling.--Fifteen samples uere takEm across exposures of deposit 1. The

locations are sh~ in figure 4. The material UB.S collected along lines noma.l

to the bedding. Each sample consisted of fresh chips taken at eight inch inter­

vals. Results of the chemical analyses of the samples are given in Table 1.

Core-dril1in~.--Acore-drilling program to determine the sub-surface con­

tinuity and extent of the deposit was begun by the U. S. Bureau of Hines in the

fall of 1948. By July 1950, seven holes totaling 17i2 feet had been drilled

11



and preparations were being made to ~do'ln additional holes. The locations

of the holes drilled prior to 1950 are shown in figure 4.

Reserves.--The portion of the deposit between the lateral limits of the

drilling and extending from the surface to the plane containing the drill holes

is estimated to contain approximately 15,000,000 tons of limestone. Since the

lateral dimensions of the deposit are considerably greater than that included

within the limits of drilling the inferred reserves are considerably in excess

of the figure given above.

Limestone deposit 2

General description.-The belt of Devonian rocks widens appreciably south-

west of Little 1~indy Creek. Limestone beds occur intermittently throughout the

stratigraphic section, interbedded with shale, argillite, slate, conglomerate,

quartzite and greenstone.

The largest body of limestone south of Windy Creek crops out along the

crest of a hill south of the West Forl= of Windy Creek (See fig., 2, 5, and 6).

Limestone outcrops are found from elevations of approximately 3075 to 3600

feet or 930 to 1455 feet above the level of the railroad at Windy Creek. The

western limit of the deposit is about 7.2 miles from the railroad via Uindy

Creek and the tributary which drains the south slopes of' the deposit. Out­

crops of the limestone comprising deposit 2 are shown in detail in figure 5.

The physical appearance of' the limestone in deposit 2 is very similar to

that of' deposit 1. The original bedding has been almost entirely obscured but

where discernable the strata dip 700 southeastward and the strike coincides
o . '

with the regional trend of about N. 70 E. The thickness of the deposit

averages 300 feet over a lateral distance of' about 4800 feet.

12
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Table 1. Chemical analyses of surface samples from limestone deposit 1

Sample no. HCl insole R2<>.3 Cao' lvigO C02 Y P205 Y Total

53 .76 .26 44.76 9.66 45.37 .04 100.35

54 .96 . .18 47.08 7.52 45.07 .02 100.133

56 1.38 .25 46.46 7.66 45.15 .03 100.93

58 .84 .18 51.92 3.29 44.29 .02 100.54

59 .84 .24 49.26 4.94 44.18 .01 99.47

60 .76 .26 44.84 9.04 44.94 .01 99.85

61 1.94 .24 46.. 06 7.64 44.40 .01 100.29
I-'
\J.) 62 1.04 .12 49.32 5.30 44.37 .01 100.16

63 .80 .24 46.50 7.92 45.00 .01 100.47

64 4.90 .24 52.58 .68 42.04 .01 100.45

65 4.86 .30 51.96 1.02 42.61 .01 100.76

66 2.84 .30 53.22 1.05 42.84 .01 100.26

67 2.42 . .20 51.96 2.33 44.04 .01 100.96

68 1.78 .22 53.24 1.58 43.52 .01 100.35

69 1.72 .18 52.20 2.42 43.43 .01 99.96

11 Calculated from CaO and 11g0

ZI The P205 may be less than .01 percent, but was present in appreciable amoUnts and was designated

as being .01 percent.



Deposit 2 is situated north of the fault zone in much the same structural

setting as deposit 1, and probably represents a stratigraphically equivalent

unit. However in this instance, vertical displacement along the fault has been

somewhat greater, such that beds of red, green and yellotol calcareous argillite

are exposed betl'l7een the fault and the limestone. Dark, chert conglomerate crops

out beneath the limestone on the north. A series of dark shales and relatively

thin beds of limestone are found in a northerly direction from the crest of the

hill to the valley of the Hest Fork of vlindy Creek. None of the thinner lime­

stones appear to be of economic interest and none have been included in deposit 2.

Sampling.--Samples composed of fresh chips collected at five foot intervals

were taken along lines normal to the strike. The locations are shown in figure

5. Results of the chemical analyses of these samples are given in Table 2.

Reserves.--On the assumption that the deposit llould average 300 feet in

thickness over a lateral distance of 4800 feet, it inferred that a quarry 100

feet in depth could remove about 1l,OOO,OOO tons of limestone.

Limestone deposit 3

General deBcription.--Deposit 3 is located in the northwestern part of the

Windy Creek area, in the headuater region of the West Fork of Windy Creek (see

fig. 2, 7, 8 and 9) and comprises the thickest of the De~onian limestones. It

was first mapped and described by Capps (oP. ett., p. 253) uho had traced the

calcareous strata from the head of Vlindy Creek westvrard along the crest and

southern slopes of the Alaska Range fm- a distance of about 20 miles.

In the Windy Creek area, the limestone occurs in a steep, serrate ridge

which is intersected by the valley of the West Fork (See fig. 9). Exposures

are found from an elevation of 2950 feet in the floor of the valley of the West

Fork, to the ridge tops both east and west of the creek. The lowest outcrops

14
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30 1.4 .00

32 1.5 .30

34 1.4 .30

36 2.2 2..4

38 1.5 .46

39 1.1 .00
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Figure 6. View westHard alone the crest of the hill south of the West Fork

of tVindy Creek. Outcrops of limestone deposit 2 are shm.ffi on

the left.
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are approximately 800 feet above the level of the railroad at Windy Creek and

are 11.4 miles west of the railroad via \1indy Creek. Bedrock in the lower parts

of the valley are concealed by soil and talus in many localities, while on the

steeper slopes the strata are generally exposed.

The limestone in deposit 3 is very dense and fine-grained in texture.

Some specimens exhibit a conchoidal fracture. Fresh surfaces are dark gray to

bluish gray in color. Calcite reticulation is abundant. The calcareous strata

are folded and contorted, but in some localities particularly in the IOt..rer Parts

of the valley of the Hest Fork, the degree of shattering appears to be somewhat
. .

less than that encountered at deposits 1 and 2. Although great variation is

noted. in the attitude of individual beds the limestone body as a whole probably

stands nearly vertical. The prevailing strike is about N. 65 E. The intricate

folding has undoubtedly caused a repetition of bedding so that the thickness of

the unit .can only be roughly estilnated. The width of the outcrop area in the'

valley of the West Fork indicates a stratigraphic thickness of about 2000 feet.

To the north the limestone is succeeded by slate, shale and thin beds of

limestone:which dip in a. norther~ direction. Shale and conglomerate which dip

steeply southwa1Wil are the predominating rocks· cropping out in a southerly direc-
I

.i.

tion from the limestone.

Samp1iug.--Samp1es consisting of fresh chips taken at five to 30 foot

inter~als were collected along lines both normal and parallel to the trend of

the deposit. The locations of the lines and samples are shown in figure 10 and

the results of the chemical analyses are given in Table 3.

Reserves.--Only a relatively small part of the total outcrop area coUld be

sampled in the tj.me allotted for the investigation in 1950. The portion within

the area sampled is considered to have a lateral (east-ltTest) extent of about

4000 feet and to include a stratigraphic thickness of 1500 feet. The eastern

17



limit of sampling is assumed to be 1200 feet above the lowest exposures in the

creek valley. Using the above criteria it is estiXDated that the ridge east of

the West Fork Bontains about 290,000,000 tons above the level of the creek.

Other limestone deposits

Several·deposits of limestone occur in the Windy Creek area· in addition

to those described above. They have not been dealt \lith in detail due either

to their 'restricted size, unfavorable chemical composition or a lack .of detailed

information concerning them. rne such deposit 6rops out in the valley of Little

Windy Creek about one half mile north't-rest of deposit 1 (Cobb, op. cit.). The

physical appearance of the rock is similar to that of deposit 1. Two samples

consisting of fresh chips collected at 15 to 25 foot intervals were taken across

the deposit. Results of the chemical analyees of the material are given below:

Sample C 55 Sample C ~

Ina01. 3.88 2.64

R2~ .39 .18

CaO 52..04 50.14

MgO 1.66 • " '''''-~.98

CO
2 42.56 43.86

P 0 .05 .01
2 5

Cobb estimates this deposit to contain 10,000,000 tons inferred.

Several other smaller limestone bodies east of Little Windy Creek probably'

contain a total of several million tons but they have not been investigated in

detail.

Two relatively thin limestone beds outcrop intermittently along the

valley slopes on the north side of Windy Creek west of Little Windy Creek.

18
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Figure 7" Northward view of the headwater region of the vIest Fork of Windy

Creek. Limestone deposit:3 outcrops· on the ridge toward the
•

foregrotmd.
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Figure 8. Northwestward view of limestone deposit :3, showing 'outcrops north

and west of the West Fork of Windy Creek.
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Figure 9. Eas.tward view of limestone deposit :3 from the valley of the West

Fork-of Windy Creek.
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Sample no. S102

491 7.1

492 3.5

493 2.1

494 8.6

495 6.2

496 5.4

497 6.0
I\)

498I\) 25.5

499 6.6

501 3.2

502 7.9

503 5.2

504 5.9

541 3.9

542 2.7

543 2.2

544 2..2

545 3.0



CO2 tra.ce trace trace 0.10 0.11
Loss on Ign. 21.09 13.98 10.00 18.82 11.45
H20 (220°0) 5~9l 101194 50 21 4.42 6.92
Gypsum (calc. from sol. SCJ) 30.41 54.70 24.63 23.94 33.71
Alunite (calc. fram insole 803) 28 071 nil. 9.96 23.81 1.55
K alunite (calc. from ~O) 7.02 nil. 0.70 9..65 0.35
Na alunite (Total aluni e.K alunite) 21.69 nil. 0~26 14.16 1.20

Fifty.seven line and pit samples of gypsiferous rock from six principal

deposits on Yellowjacket and Gypsum Gulches average 29.3 percent gypsum. Eckhart

has estimated these deposits to contain 310,000 tons indicated, or 348,000 tons

inferred ore.

Development work consists of truck roads from the Glenn Highway to the

mouths of Yellowjacket and Gypsum Gulches and a road to a nearby proposed mill

site. A small calcining plant was l!:l!'e.c.ted in 1947 and 50 tons of calcined

material was produced. The work was done by the Alaska Gypsum Products Co.,

which leased 14 claims held by the Alaska Gypsum Queen Corp. No production has

taken place since 1947.

Apparently considerable beneficiation of the ore is required due to the

admixed greenstone. Further exploitation of the deposits probably will be con- .

tingent upon the development of a satisfactory method of ore beneficiation..

Whether or not the tonnages required by a potential cement operation would be

sufficient incehtive to carry out further development work is open to question.

SUITABILITY OF THE RAvl MATERIAIS

Tl1~ suitab~lity of the raw materials insofar as it pertains to the geo­

logic phase of the problem will be pattiaily dependent upon such matters as

structure, lithology, size and accessibility of the deposits which have been

discussed above. The chemical fitness of the raw materials will depend to a

large extent upon the type of cement to be manufactured.
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is ,si,tuated a'bout one'mle north of the Glenn Highway, and approximately 60

miles'via the Glenn Highway from Sutton, the nearest point on the £.'Iatanuska'

Valley'spur of the Alaska Railroad.

The principal ore deposits, located on Ye11O\vjacket and Gypsum Creeks, are

composed of gypsiferous rock formed during the hydrothermal alteration of the

greenston~ country rock. Eckhart (in preparation) has given a detailed descrip­

tion of the deposit, which is summarized below:

"The deposits are closely associated Hith dikes and although their shapes

. are irregular, at least to some degree, shape is controlled by the attitude of

the dikes and the enclosing greenstone. Masses of quartz-sericite rock and

greenstone, ranging from less than a foot to tens of feet i.n size, are found

within the deposits. Their presence is unpredictable. These masses are intri-

cately cut by small stringers and pods of gypSUlll. Pyrite is abundant in many

of the greenstone masses. The change from greenstone to relatively high grade

gypsiferous rock may be abrupt and take place within a few inches. A na~rO\v

limonitic zone usually separates the greenstone from the gypsiferous rock. The

change from greenstone to gypsiferous rock may also be gradational through quartz-

sericite rock."

~hemical analyses of five representative samples of the gypsiferous rock

are given below:

Sample No. DI-IO D2-14 D2-17 D2-l9A D2-193

Si02 Insol. 55.64 44.70 70.24 62.50 63.75
Fe2~ ~Total) 1.48 1.35 1.69 2.65 1.47
A12C>.3 Total) 14.27 9031 15.59 14.24 12.29
Ti~ (Total) 0.53 0.53 0.53 0.60

, '

' 0~60
CaO (Total) 9.90 17.54 8;,46 7.42 10.65
MgO (Total) 0.09 0.11 0.04 1.57 , 0.09
S~ (Acid sol.) 14.14 25.43 " 11.1+5 11.13 15.67
S bt (Acid insol.) 11.O~ nil. 0.37 9.19 0.60
K2 0.'0 0.04 0.08 1.10 0.04
Na20* L48 0.14 0.30 1.20 0.10
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CaO 14.7

MgO 4.7

S~ 5.2

Ti0
2 1.1

P205 .9

Na20+~20 2 0 2-
Total 100..0

The Suntrana coal is classified as sub-bituminous B and C, according to

A.S.T.M. Standards.

The la.testfigures available (Minerals Yearbook, 1948) show that 150 cement

plants using both wet and dry processes consumed an average of 122.3 pounds per

barrel (376 pounds) of cement produced and that power consumption averaged 22.2

1d.lowatt-hours per barrel. The heat value of the Suntrana coal is probably sub-

stantially less than that of the average coal in use in U. S. plants at present

so that fuel consumption of an operation utilizing Healy River coal would be

expeeted to be somewhat higher than the average figures given.

Production facilities in the Healy River field appear to be ,adequate to

meet the requirements or a potential cement operation, and the coal. reserves

in that area are relatively high. Wahrhaftig (op. cit., p. 7) has estimated

the reserves of minable coal to be 850,000,000 tons,of which 460,000 tons could

be strip mined.

The burning characteristics of the coal on the effect of its various ash

components probably could be determined only by kiln tests.

Gypsum

The only gypsum deposit of connnercial size in interior Alaska is located

at Sheep Mountain, about 85 miles (airline) northeast of Anchorage. TAe depoait
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In 1947 Cobb and Flint sampled a number of clay and claystone deposits in

the vicinity of Suntrana.

Windy Creek area

In 1947 Cobb sampled a Jurassic(?) shale which crops out along the right­

of-way of the Alaska Railroad one;J)llile southeast of vlindy Creek.

In 1949 Fellows sampled several deposits of Jurassic(?) claystone which

crop out in the valley of Little 'Vlindy and lVindy Creeks. Additional .samples

of shale were col~ected along the railroad south of Windy Creek.

Six deposits of argillaceous material occuring in the Windy Creek area were

examined and sampled during the 1950 investigation. Five-az» found in the

Devonian rocks and one in the Jurassic(?) rocks.

Coal would be necessary in the cement manufacturing process for kiln heat

and possibly to ,supply power. The fuel source nearest to the Windy Creek area

is the Healy River coal field. At present one underground mine and three open

pits are in operation. All are accessible to the Alaska Railroad via the Healy

River spur (See fig~ 11).

Analyses of five coal samples fram. the New Suntrana mine of the Healy River

Coal Corp., gave the following average results (Selvig, 1944, p. 668):

Ash

Sulfur

B.t.u. per pound

Ash-aoftening temp.

'10.. 2 percent

.3 percent

8$54.

2332 F.

Chemical analyses of the ash gave the following average results:

SiO 42.9 percent



Table 5. (Continued)

Sample no. Si02 Al2°.3 Fez0.3 MgO CaO Na20 !I ~o!l PO V S03 Ig. loss2 5

302 77.30 9.58 5.41. 2.51 .90 .65 .43 .55 2.21

304. 70.59 13.37 6.43. 2.72. .51 ."71 .57 .30 4.20

.305 70.91 1.3.7.3 6.09 . 2.40 .40 .46 .37 .35 4.75

3m 64.86 16.63 6.71 . 1.76 1.59 2.53 .61 .12 4.58

308 64.58 16.37 5.CJ7 4.56 1.66 1.16 .72 .10 5.25

309 61.85 18.15 7.28 .3.80 .81 1.42 .65 .15 5.27

310 60.61 14.79 6.60 5.60 3.20 1.25 .70 .18 6.51

l\) 311 62.90 17.75 7.44 k.lO .96 1.55 .68 .07 4.17
ro

318 70.31 15.94 4.06 2.93 -..41 .28 .21 .67 4.85

6 62.4 14.8 4.8 1..9 3.8 .85 2.2 .14 7.9

17 64.2 16.8 5.7 1.3 .72 .94 2.4 1.4 5.9

26 62.9 17.9 6.0 1.3 1.0 .84 2.7 .13 6.6

43 41.8 1l.2 4.3 2.1 19.9 1.7 1.5 .14 16.9

45 47.6 12.6 4.2 2.6 14.5 1.2 Z;,2 .12 .19 14.2

48 69.3 .14.7 .3.8 .80 .72 .90 2.6 .11 .99 5.4

51 64.4 15.6 6.0 2.0 1.0 1.4 2.7 .15 .34 4.5

52 58.6 14.4 8.1 2.2 5.1 .95 1.9 .09 .8.3 8.8

Y Determined by name photometer

All other determinations by rapid colorimetric and titr1metric procedures



Table' 5. Chemical analyses of argillaceous materials from the Healy River and Windy Creek areas

~ampJ& no. SiC2 A1203 Fe203 MgO. CaO Na20Y I~OV 1/ S03 Ig" wssP205

C 1 606 61 15.74 7.81 4.59 1.17 .91 0.59 .20

C 2 62.09 16.36 7.38 5.15 1.29 .97 ,75 .21

C 39 A 57.50 17.00 7,,15 2.42 2.03 1..94 2~57 9a5

C 39 B 57.44 17.18 7.43 2.25 2.02 1.81 2.82 8'.63.

C 39 C 55.83 17.19 8.79 2.30 1.54 1Q07 2.63 10.04

C 39 D 59.26 15.84- 7.91 1.69 1.62 1~25 2e16 9.56

C 39 E 60.36 16.80 6.65 1.47 1.42 .84 2.11 9.. 51

~ C 40 61.75 17.21 5.08 2.32 1.47 1.56 2.40 8..46

C41A 61.56 15.60 7.05 1.72 .80 .51 2..86 9.04

C41B 59.96 15.84 7.36 1.61 .98 ",46 3.03 8,,67

C41C 59.98 16.05 7.33 10 69 1.00 .51 . 3.46 9.26

CUD 59.98 16..01 7.. 51 1,,76 .95 .34 3.30 9034

CUE 61.03 15.87 7.26 1.62 ,,84 .40 3.35 8.78

C 42 70.83 10.79 5.05 1..35 .94 .83 2.02 6.71

C 43 69.96 12.16 6.51 .51 ..60 .28 1,.12 7..87

C44 60.17-- -16,,40 6.93 1..94 .16 .96 2,48 8.97.
C 45 56 .. 02 17 .. 23 8..08 2.27 1.61 1.29 2..53 9.79



Table 4. (Continued)

Estimated
Attitude of Stratigraphic to~ge

Sample No. Date collected Description beds thickness available

3m 1949 Black, sandy claystone; somewhat N 60 E; S5 SE 20 10,600
p1aty,dth limonite on cleavage
faces.

308 1949 Black claystone N 70 E; 55 SE 50 67,000

309 1949 Dark gray, platy siliceous clay- N 62 E; 55 SE 25 19,5qo
stone

310 1949 Dark gray, siliceous claystone N 50 E; 55 I'M 60 37,000

311 1949 Black, siliceous claystone N 70 E; 67 Nt'1 45 16,000

~ 318 1949 Dark gray, sandy claystone, iron N 60 E; 60 SE 70 77,000
stained.

6 1950 Black, crmnpled shale N 75 E; 80 NW 400 100,000

17 1950 Brown to black, crumpled shale E • 70 SE 100 40,000,
26 1950 Black shale and slaty argillite N 80 E; 75 SE 100 40,000

43, 45 1950 Red, green and yellow mottled N 50 E; 70 SE 200 450,000
slaty argillite, locally cal-
careous.

'48 1950 Black shale N 55 E; 20 SE 140 130,000

51 1950 Black, slaty argillite N 74 W; 80 S 400 300,000

52 1950 Black shale N 38 E; 35 SE 100



Table 4: Summary of data pertaining to argillaceous materials

ijeal.Y River area

Estimated
Attitude of Stratigraphic tonnage

Sample No. Date collected Description bedS thiclmess available

C 39 1947 Claystone 59

C 40 1947 Clay 3

C41 1947 Claystone and clayey siltstone 56

C 42 1947 Clay, grab sample

C 43 1947 Clay

l\) C44 1947 Claystone 12\11

C 45 1947 Clay

Cl, C2 1947 Shale N 80 E; 35 N. 10-20

wi~i~k~ea

302 1949 Dark gray, fine-grained sandstone N 55 E; 55 SE 10 6,500
with pyrite in small cubes and
irregular grains.

304 1949 Gray,·· argillaceous sandstone and N 55 E; 55 SE 145 266,000
claystone V1ith small carbonate
veinlets and pyrite cubes.

305 1949 Black, platy, siliceous clay- N 55 E; 55 SE 50 163,000
stone; limonite on cleavage
faces.



Neither is continuous for an appreciable distance along the strike due to

lateral lithologic variations as \'le11 as fault flisplacement. One chemical

analysis of line sample across the thickest portion of one of the beds (see

fig. 2) gave the following results:

S10
2

..A1203
Fe203
MgO

CaO

Na
2

0

~O

P
2

0
5

Ig. Loss

Total

Sample 2

4.3 Percent

.1

.5

.1

.1

.2

Argillaceous materials

Several types of argillaceous materials occuring in the Healy River and

Windy Cre~~ areas were examined during· the 1947-1950 period as possible sources

of cement ingredients. A brief description of the various lithologic types is

inolud!3d in T~b1e4, which.summari.zes the results- of the investigations. The
. ",..... .

locations of the deposits are shown in figures 2 and 11 and the chem!cal

, an~lyses C?f the samples are given in Table 5.. ..
Healy River area

The geology of the Healy River area has been discussed in detail by

Wahrhaftig and Freedman (mimeographed report) III The coal-bearing formation

of Tertiary age in which argillaceous materials under consideration occur, con-

.. siats chiefly of sandstone, conglomerate, siltstone, claystone, clay, shale and

coal.



Table 3. (Continued)

SaIllple no. 8i0:2 A12~ Fe20:3 MgO CaO Na20Y K oY P205 Y 8~ Ig. Loss Total2

546 509 .69 .40 1.6 50.3 .37 .11 .01 .33 40.7 100

547 4.3 1.9 .27 1.1 50.7 ..32 .10 .01 .30 4206 101

548 4.2 1~ .19 1.2 51.0 .28 .09 ..01 .12 42.0 100

549 4.0 ·1.6 .24 1..2 51.0 .26 .08 .01 .13 42.1 101

5410 3.8 .79 .16 1.0 51.8 .30 .11 .01 .10 41.8 100

5411 4.9 1.4 .11 .60 51.4 ..26 .08- .01 ..29 41.3 100

551 16.. 2 2.5 1.2 1.2 43 ..6 1.1 .31 .09 .68 34..6 101

I\) 555 12.5 2.4 1.3 1.3 45.9 .60 .47 .04 .43 35.0 100'v.>

559 16.4 3.3 2.0 1.2 42.3 .82 .62 .04 .10 3202 99

561 6.5 .4 .4 1.6 49.6 .3 .1 .1 .00 41,,0 100

562 7..7 .6 .4 1.3 48..8 .3 .1 .1 .2 39.6 99

563 6.1 1.3 .6 1.9 49.0 .3 .2 .1 .4 40.0 100

564 5.5 ..6 .4 2.5 49.5 .3 .1 .1 .2 4103 100

565 4 ..2 .6 .3 1.1 51..4 .2 .1 ..I .2 41.6 100

566 7.3 .4 .3 1.0 49.4 .4 .1 .1 .3 40.0 99

567 2.4 .3 .2 .6 53.2 .2 .1 .1 ..1 42.6 100

568 4..3 .4 . ,,1 1.3 52.0 .2 .1 .1 .00 42.2 100
569 2.6 .1 .1 .4 54.2 .1 .1 .1 .00 43.1 101
5610 3.4 .5 .2 1.8 51.0 .3 .1 .1 .2 42.1 100
}/ Determined by flame photometer. All other determinations by rapid titrimetric and colorimetric procedures o
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The argillaceous materials tested to date represent a very minor percentage

of such material available to the tJindy Creek area. There are a great variety

of deposits which still ,.,arrant sampling. The~e are vast quantities of clays,

claystones and shales in the HealY: River area which have not been examined.

Clay deposits, probably glacial lake deposits, are known to occur along the

Alaska Railroad in the vicinity of Moody• There are also large quantities of

argillaceous material. in the llindy Creek area itself which have not been examined.

It is entirely possible that one or more of these deposits would yield material

which vlould not require beneficiation or the addition of supplemental s~lica or

iroA..
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Limestone deposit 2

A few individual samples from deposit 2 are slightly excessive in magnesia

but the weighted average of the siX line samples across the deposit is 1.5 per­

cent. If the composition of the deposits as a Whole should approach that of the

weighted average of the surface samples the material \olou1d appear to be accept­

able insofar as the magnesia is concerned.

The weighted average alkali content is 0.21 percent which in itself is not

an excessive amount.

Limestone deposit 3

The analyses of samples from deposit 3 indicate that for the most part •

the strata are fairly uniformchem1cally. The average magnesia content ap­

pears to be within acceptable lim!ts • Sample 503 on line 50 however,contains

excessive magnesia which arouses the suspicion that there may be restricted

zones of unacceptable material in that area. On the basis of the data now

on hand it seems reasonable to expect that more detailed sampling ott"a drilling

program could delineate an', srea of acceptable magnesia content in deposit 3.

As in tl':\e case of deposit 2, the alkali content probably would be accePt-:

able with the proper argillaceous constituents.

The argillaceous materials

In general the magnesia content of most of the argillaceous materials is

within acceptable limits.. Nearly all of the materialJ sampled however, contain

considerable alk;a1i. While the silica,alunina aI;ld iron contents of most of the

argillaceous materials would be acceptable for the manufacture of type I cement,

the alumina content uoul.d probably prove excessive for type II. This might be

remedied by a flotation process or the addition of l; high silica or high iron

component.
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The chemical requirements for type II include those which apply to type I

and in addition, limits are set on the percentages of the simple oxides present

as well as on the amounts of the various synthetic compounds formed during the

sintering process. The percentages of the simple oxides which are present in

the cement will be: directly proportional to the amounts· of such compounds con­

tributed by the various raw components, The· percentages of the complei compounds

vrill depend upon the phase composition of theclinke.r in the system CaO - A120J 'i'l

8102 - Fe2O, (Bogue,' 1950, p. 184)·.

In order to determine whether any one raw ingredient ivould be acceptable

ch:nucally it woodl be necessary to know the constitution of the other ingre­

dients with ,,,hich it was to be used in a particular raw mix. Dust losses and

ash gain occuring under actual operating conditions would also have to be known.

Therefore it will be possible to discuss the general fitness,of the raw materials

in only a broad sense.

L:imeston~ deEosit 1 '

Limes,tone deposit 1 appeat-s to be :bbe~:most favorably situated for exploita";

tiopo. However, it contains zones \-1hich are quite high in magnesia. The distri­

bution of this compound is erratic as will be seen in the chemical analyses of

the surface samples and drill cor.es. In addition, a comparison of the drill·.

core analyses with those of the, ,surface samples indicates that variations take

place along particular' beds or zones normal to th~,strike as well as from one

series of beds to thsse. stratigraphically adjacent,,' Figui:'e 12 shows the strati­

graphic distribution of the magnesia as detemined fromana17ses of the drill

cores by the Bureau of Mines.

It might be pointed out that a large part of deposit 1 has not been ade- .'

quately sampled. It is possible that a qetailed investigation of otherportiona

of this limestone body iVould reveal an area containing more uniform ma~er.i,a1in

• commercial quantity,
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Table 9. Chemical requirements of A.S.T.M. specifications

for type I and tyPe II port1,md cement.

Type I Type II

S102 (min. ) ••• 21.0 percent

A~203 (max.) 6.0 "•••

Fe
2

0
3

(nlc.1X. ) 6.0 "•••

MgO (max.) 5.0 percent 5.0 "
S03 (max.)· 20 0b

" 2.0 "
Ig. Loss (max.) 3.0 " 3.0 "
Ins.res~ (max.) .75 " .5 "
3CaO 8i0

2
(max.) 50.0 "•••

2CaO Si0
2

(min.) •• • •••

3CaO Al 0 (max.) ••• S.O percent
2 3

b.rhe maximum limit for S03 content of type I cement sha~l

be. 2.5 percent when the3CaO A1
2

0
3

content is over S.O

percent.

Note: Federal specifications are the sarae except that when

the purchaser specifies "low alkali cement ll , the

alkali content (Na~{j'" .£5S I~O) shall not exceed 0.6

percent.
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Various specifications for standard portland cement have been, formulated

by governmental and private agencies (A.S.T.H., 1949, pp. 1-4) for the protec­

tion of the consumer. The specifications usually cover five different types

of cement, each particualr type possessing certain chemica.l and/or physical

characteristics which may be desirable in various types of construction.

Specifications for the chemical requirements for types I and. II, uhich are em­

ployed for general construction purposes are given in Table 6"

Of the various oxides listed in the specifications, the magnesia and alka­

lies are considered deleterious in both types and excessive alumina may be con­

sidered undesirable in type II. These compounds are usually associated with mica

and other complex silicates which appear in the raw materials as detrital grains

or as secondary metamorphic minerals.

At those localities where raw materials contain such undesirable compounds,

flotation cells are usually employed to remove the offending minerals so as to

attain an acceptable ra,,, mix. This practice has proven particularly successful

in the Lehigh Valley district where metamorphosed limestones are used extensively.

The maximum amount of magnesia permitted in either type of cement is 5 per­

cent so that the total amount of this compound contributed to the raw mix by the

various raw materials cannot exceed approximately .3.2 percent, the difference in

the two figures representing essentially the losses due to ignition during

sintering.

Although no maximum limit is set by the A.S.T.H. on the alkali content of

cements, federal specifications state that the alkali content shall not exceed

0.6 percent, where the alkalies are considered to comprise the total Na20 plus

0.65S percent of the K20~

3.3



DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY FIGURE 1

/

ALASKAOF

152"
66"

G U L F

o
58·5e·

1
;:;----------------- ~ 14"142.15";,·

f'r.,. U.S.6.S. A' ••k. M., B~ 1950

SOUTH-CENTRAL ALASKA

25 o 25 50 75

Scale



Fault

l----O
Diamond drill-holt

­~.

..2--
--- U

).1l4
Surfact aamp It lint

EXPLANATION

D
Arglilitt, aholt and alatt

o ~
LlllItatont Z

(patttrn broktn wlltrt Inftrrtd) go ~
Conglomtratt, argillltt,ahalt

GlIlI quartz Itt

/

/

/

/ /
/

/

FIGURE 4

/ / / /

/ / / /

/ / / /

/ / / / /
/~__-r-",

!:> I~,
!='x

"' "'it> ,
'-

"' ,, '- ,,
'-

,, "' ,,
"' "' "'

, '-,, "' "' '-,
"' "'

, ,
"'"' , "' "' '- "' "',

"' '-"' '- "'
Gtology by E.H. Cobb, 1947, RE.Ftllowa,1949
wIth rtviaiona by R.N.Moxhom, 19111

/ / /
/ / /

//

/ /
/

/
/ / / /

Survtytd by J.W.Zydlk,1941

DEPARTMli:NT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY

N
GEOLOGIC MAP OF L1MESTON E DEPOS IT

o 1I00 1000 Ilia> FtttL.' -..L.' -.J.' -',

Sealt



FIGURE 5

/

/
/

/ / / /
/ / /

/ / / / /
/

/ / / /
/ / /

/ / / / /
/ / / / /

/ / /
/ /­

/
/ /

/
/

/

//
/ / / /

/ /
/ / / / / /

..t::: / / /
-(-~ L / / /

I
38

/

/

/
/

/ / / / / /
/' / / / / /

/ / / / /

DEPA8TMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY

If

I
"u.

GEOLOGIC SKETCH MAP OF LIMESTONE DEPOSIT 2

O~, 2~?O 4~O_O__.::..:;60~O__.:.:80:::0__:..:.;IOOO Feot

Sea I,

Geology by R. M. Moxham t W. S. Wut
and A.E.Nelson, 1950

EXPLANATION

o )=,,;
Cantwell formation

(I hole) u

~=LTJ
L1muton.

(Pattern broken where lnf.rred)

D
Argilllt•• conglomerat. and ahale

~4
Sample locality r.ferred to in tn'

o
Fault U

This IIItlp1s preliminary and lUUIlIO_
Nen edtted or reviewed tor ooutoNltll
.-ith U. 5. ~ololl:1cal SurveY'standal"C18
"Ind nOml'lllC] f1t IT'e.



z
c

!
>
'"CI

n

N

CJ", ', ,. ... .
Stream gravel

CJ
[0

E XPLANAT ION

Sha Ie ,llate, oonglome ra te
and limlltone

1 498

Sample locolltlll referred to In telt

Llmtltone
(Pattern broken where Inferred)

/

r /1
I '

V /1

FIGURE 10

/
/

/ / /

/ / /

/ / /

//
/

/

6""

Geology by R.hUAolhom, W.S.Wtlt
and A.E.Nellan,19150

I I I
/'/J._, I I I I V

?--- l I/ / / 7- - - - - - _ 1 J _J~I /
/ / / / /" 7 -7- - / /

//// /////// ////
/ '

///// /////////

//////////////

/

/
/

I I
I

l/J
".- /

;4 / / /

/ / / /

DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY

GEOLOGIC SKETCH MAP OF LIM ESTONE DEPOSIT 3

I .

o 10!>0 2000 3000, .
Scale

40pO
1'his laap i:J prel1mioary and has net: ,

.."been edited or reviewed tOl" oOnformit'l
witb U. S. Geological Survey St/H7.lfH:''i
and nomenclature.



DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY FIGURE 11

~
~

o 0

Sample locality referred to
in text

!
~
i:3r:'"l

}i~

•,
j~
.~

r-:I
L..:...-:J

" .... I

o

Alluvial depoeite

IXPLAllATI ON

:rrenana gravel

x·

I~ 1 : I
!irch Creak echist

~
Glacial mora1n8l, outwallh,

and terrace Sl'avel

Coal-bearine formation
(sandstone, conglomerate
eiltstone, clayetone rclay, shal.. and. coa17

Geolog b7 S,I.Cappe, 1932

1. 125. R.ew.

o

. .

o
C

o 0

x x C40

o 0

o

o

o

o

o

o

o

o

o

o

o

o

o

GEOLOGIC MAP 01 THE KJALY llIVlll AJl1JA

o • .. I ., ,.,,1,.,

~1I0 • S.... ltt

This lillilp is J)t'SliIl1:!nary snd htt~ not'
• heel) edite(l or rev.l.ewed for- OOh!'<.'l'n.dty
1'1 th U. S. Geologioal Survey standards
and nomenOlature.


	of51-0074_001.tif
	of51-0074_002.tif
	of51-0074_003.tif
	of51-0074_004.tif
	of51-0074_005.tif
	of51-0074_006.tif
	of51-0074_007.tif
	of51-0074_008.tif
	of51-0074_009.tif
	of51-0074_010.tif
	of51-0074_011.tif
	of51-0074_012.tif
	of51-0074_013.tif
	of51-0074_014.tif
	of51-0074_015.tif
	of51-0074_016.tif
	of51-0074_017.tif
	of51-0074_018.tif
	of51-0074_019.tif
	of51-0074_020.tif
	of51-0074_021.tif
	of51-0074_022.tif
	of51-0074_023.tif
	of51-0074_024.tif
	of51-0074_025.tif
	of51-0074_026.tif
	of51-0074_027.tif
	of51-0074_028.tif
	of51-0074_029.tif
	of51-0074_030.tif
	of51-0074_031.tif
	of51-0074_032.tif
	of51-0074_033.tif
	of51-0074_034.tif
	of51-0074_035.tif
	of51-0074_036.tif
	of51-0074_037.tif
	of51-0074_038.tif
	of51-0074_039.tif
	of51-0074_040.tif
	of51-0074_041.tif
	of51-0074_042.tif
	of51-0074_043.tif
	of51-0074_044.tif
	of51-0074_045.tif
	of51-0074_048.tif
	of51-0074_049.tif
	of51-0074_050.tif
	of51-0074_051.tif

