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OCCURRENCE OF DIATOMACEOUS RARTH NEAR KENAI, ALASKA

by
Georga Plafker

Abstract

Diatamaceous earth _/ occurs in post-glacial lake deposits exposed

Y

_/ Diatomaceous earth is an unconsolldated earthy deposit formed
by accumulation of the minute siliceous tests (skeletons) of diatoms, a

type of algae. Diatomaceous earth is sometimes referred to as diatomite.

along the shore of Cook Inlet north of the village of Kenai, Alaska.

The largest and purest of these deposits was mapped and sampled
in detail. The diatomaceous earth,attains a maximum thickness of 12 feet,
with the dried material averaging between 65 and 75 percent diatams by
weight.

The deposit mapped contains about 200,000 cubic yards of diatamacsous
earth which is readily accessible, and is favorably situated with regard
to transporiation by sea and road.

Introdnction

As a part of the U, S. Geological Survey's program of exploration for
construction materials in Alaska, diatomaceous earth ezpo#ed in four post=-
glacial lake deposits along the shore of Cook Inlet from & to 12 miles
north of the village of Kenmai (fige 1) were examined. The deposit
desceribed in this report is the only one considered to be of sufficient
extent and purity to be of possible economic interest. This deposit is
10% miles north of Kenai in sec. 21, T. TN., R.12W. Anchorage, the
largest city in Alaska, is 65 miles to the nértheast by sea and 172 miles

by an all weather road.



The climate of the Kenai area is characterized by cool summers
and mild winters for the latitude. The following table compiled from
the records of the U. S. Westher Bureau shows average monthly
temperatures at Kenai over a period of 18 years, and average precipita-
tion for a period of 22 years.
"I'able 1.

Average monthly temperature and precipitation at Kenal

Month Temperature Precipitation
January 11,5 0,77
February 17k 0,78
March 23.7 0.86
April 32.5 0.78
May L3.3 0480
June Lo.k 0,76
July - 53.6 2422
August 53.3 ‘_ 3,10
September L6.3 3,17
October 3Le5 2.08
Novenber 2142 1.62
December 13.2 1,97
Yearly totals 334k 20,63



Sirce the bepinrisp of Worle War Il Alarka has experienced a
ronstrietion boom £o tha® today the construction indurtry in Alacka
now menetarily outrankr both mining and fishing., However, all of the
raw materials for constructiion, other thap naturaz] agrregates and soma
‘nmber, are imnorted, with atltendant increased costs of treight and
hardling charpes. Tn wiew of the rigorous eclimate in Alasks, it is
rerticulearly desirable te dewvelop soureces of lightweight and inzulative
building materiala such as diatamayan:g earth, havdite, operlite, and
rumice, These materials not only serve as trermal insulation, bmt,
beecause af thelr relatively Light welpht, nlse reduce the amount of
costly Craming requlired For Yarpe stryrturen,

The dencsite showe o figure 1 were deseribed briefly in an
vmpublisred admiristrative vopart by Thor ¥, V, Karlgstrom of Lhe
1. S. Genlapgiecal Surwey in Noearmber, 1951, Tre present investigatjon
war macde belween July 26 and Avpust 9, 1952, during which time all the
deposite shicwn an fieure ! were mapued and sampled. The largest denceit
war mapred in detail [see pl. 1} by viano tahle (seale 2:2,0400: esntonr
interval 10 feet), Twenty sections, elearly exncsed wiong the sea eliffr,
were axamined and weagured., In addition, 2% band auper holas shown on
ntate 1 were drilled ihrouphevt the deprsit to determine Lthe thieknees
nf the Alatnmaceous aarih,

The zvvhne winhewy to thank Mr, Ted Meining of Kergi feor the manv
sourtesies axtended during the c~urce cf field werk, and Or, G. Dalles
Harma of the CaYifornia Acedemy of Priencey who kindly ddentifing the

ietoms orcurring the deporit,.



Geology
The diatomaceous earth is the youngest deposit in a sequence of
post-glacial lacustrine sediments with a maximum aggregate thickness
of 18 feets These sediments were deposited on the surface of a glaci’al
outwash plain in one or more small lakes wmi.ch were subsequently drained
and are now exposed in cross section in the sea cliff along the east
shore of Cook Inlet.

Glacial outwashe.-- The entire area shown in figure 1 is underlain

by glacial outwash of unimown thickness, Maximum local relief on the
surface of the outwash is 75 feet, with mmerous shallow depressions
occupied by lakes and peat bhogs. The outwash is generally well strati-
fied, consisting predaminantly of tan to brown, subrounded, pebble-and;
cobgle conglomerate with a silty sand matrixs. Where the outwash is
close to the surface in thias area it characteristically supperts a
moderately dense growth of brush and trees (fige. 2).

Older lake sediments.-~ Deposited on the glacial outwash is a

sequence of fine-grained, dark, thinly laminated clay, silt, and sand

up to 13 feet in thickness (fig. 3). The older lake sediments comsist
predominantly of brown or gray to black silt, clayey silt, and sandy

silt containing a considerable amount of organic matter. Interstratified
with, and grading into_the.silty sediments, are subordinate amounts of
very fine to mediwmm=-grained brown sand or pebbly sand and minor dark-
brown claye. Individual units average less than 6 inches in thickness and
are not persisteant laterally. Where the pocrly-drained older lake
‘sediments are exposed at the surface, they support a sparse growth of

trees.



.

Fige 2¢ View looking north from near south end of
meadow underlain by diastomacecus earthe Trees in
background mark approximate contact of diatomaceous
earth with glacial outwashe

Fige %e KRoad cut in sea cliff exposing 12 feet of
diatomaceous earth (white) underlain by 3 feo' of
olcer lake deposits (black) and glacial outwash
(grey)e The base of the cut is mantled with taluse



C Diatomaceous earth.-- A surficial layer of diatomaceous earth

mantles the older lake sectiment.s. as shown in figure 3. The thickness
of this deposit is extremely variable due to the irregular configuration
of the lake floor on which the diatoms were deposited, and to stripping
after the lake was drained and expcsed to erosion. Throughout most of
the deposit the diatomaceous earth averages between 2 and 6 feet thick,
and, near the southern margin of the deposit, attains a maximum thickness -
of 12 feet. The contact of the diatomaceous earth with the underlying
sediments is abrupt with only local perceptible downward gradation into
the older lake sediments. ' |

Except for a thin veneer of air-dried material exposed along the
sea cliff, the diatomaceous earth is saturated with as much as 1} times
its weight of water. When wet, the diatomaceous earth is mottled drab
brown to green in color, fetid in eodor, and jelly-like in consistency,
‘In contrast, the dried material is massive, very light weight, chalk
white to light buff, and frisble, Although the diatomaceous earth is
extramely homogenecus in appearance and composition, a faint varve-like

banding is locaily discernible in moist samples.



Between &5 and 75 percent by weight of the dried diatomacecus
earth consists of Recent fresh water distom tests ranging in size from

027 te OOk mm. {Fig. L), Genera identified in the depoalt are as

follows:
Genera of diatom= identified in the diatomaceous
earth
ﬁ}ygﬁgp} Forms Lf:f Abqgjgn}_?orms
otevhﬁpjfiffhﬂ Frapgilliaria
:E.Efiﬁ? Waviruln
Exgbella Pinnu]gzig
bomrhonqgg
Fri‘Tenia
tvgcvclus
Cvc]ntelll
q\'nedra

vl gz amcs

The remainder cf the diztomscecus earth is composed.of approxirmately
13 percent nrganic matter, minor amounts of silicenus sponge spicules
approximately .3 mm. long and from 1O to 20 percent wind-deposited silt
and clay less than 075 mm, maximum diameter. The chemical composition
of a representative saﬁple of diatomaceous earth analysed by the PBurean
of Mines is shown in table 2,
Table 2

Chemical analveis of diatomaceous earth

Compositior Percent
5102 72,02
A1,0, 6.96
Pes0y | 2.8
Ti0s ' 0,37
Others bl
Ignition losse 13,69

Tetal 100,02



Figo 40

Photomicrographe of diastoms from deposit described.
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Arens underlain by diatomaceous earth are mantisd by nurmacky
mounds Af weeds and prasses {fie. 2Y., Within the root sone, whieh ie
wenerallv less than 2 feel thiek, the Alatomarcecus ernrth is stained to
a2 ruut oclar, due to oxidatier of iron contained in the imprurities,

Talue and beach depesits.==All but the hishest section of the

cteep sea cliff shrwn in plate 1 is mantled with Yoose autwash pravel
and blocks of lake sedimerts that have stumped from the cliff (see fig. ).
The beach dep;sits and road fill runsist of Jooze, rounded sand and
gravel derived from the glacial outwash,

Origin of the diatomaceous eartr.--iccording to carben i dating
by Karlstrom (Péwé and athersn, 1%951) the ouiwssh underlying this area
was denosited between 8,00 and 14,700 yvears age during the Naptowne
glaciation by meltweter streams from a giacier wrose scuthert murein
was approximately 6 miles north of the diatomaceous earth depossit. The
depression in which the diatomaceocus earth cecurs was probably formed by
melting away of a mass of ice that was buried or partiy uried in outwarh,
Subsequently, the depression was filled with wster and the older lake
deposits consisting of lamineted clay, silt, and sand whrisk underiie Lthe
diatomaeecus esrth, were cervied into the lake by streams apd to a lesser
extent by wind., After aceumulation of as much ar 13 feet of older lake
sediments, depesition abruptly ceased and the lake water rleared., The
acrumulation of distoms foilowed snd eontinued without interruption until
the sea cliff alapg Conk Tnlet rut inte and drained the lake, leaving ihe

depcrit exposzed as we se~ it now,

1%



It is unlikely that "normal®" geologic processes such as retreat
of the glacier to the north or posteglacial uplift and warping could
have been responsible for the abrupt change in conditions that cut off
the supply of clastic sediments and favored relatively pure accumulation
of diatoms. More probably the change in enviromment was related to the
presence of a beaver dam that now blocks the old intake near %:he east
side of this deposit {ple. 1) and to other beaver-dammed streams in this
areze. OConstruction of a beaver dam upstream from the former lake pro-
vided a settling basin in whic':h all but the very finest particles were
deposited, thereby cutting off the supply of clastic sediments to down-
stream areas. The resulting clear lake water was an ideal enviromment
for diatoms to accumulate in vast numbers owing to the following factors:
1) a plentiful supply of silica {the basic constituent of the potential
sediments), mainly in the form of finely divided siliceous rock flour
from the surrounding glacial depositis and possibly in part from the wind-
deposited volcanic ash derived from the chain of active volcances to the
west and southwesty 2) low iemperature, which inhibi ts bacterial
activity, and increases the capacity of water to absorb both oxygen and
carbon dioxide, thereby favoring diatom growth; 3) adequate illuminationm,
1-ihich is essential for the growth of these plants (Conger, 1$h2). The
above conditions must have been rigidly maintained over 2 considerable
period of time for the minute diatoms to have accumulated to the extent
shown in this deposit.

Undoubtedly similar envirommental conditions prevailed in some of
the numerous inland lakes in .this same general area, and it is highly
probable that prospecting might uncover additional deposits of

dlatomaceous earth.

11



Faertors Affectinpg Develorment

Distem tasts eoncist n¢ hydrons siliseon dioxide corntainineg betwecn
96 ard 97 percert of Si03 and betweer 1 and 4 percent of comtined waver,
whier #an ba driven off at temperatures betweer S0C? ard BOGE O,
Meltire noint of the siliza is over 1,u00° ¢, The diztom skeletons are
rhemicallv stable, being selutle only in hyiraflvorie acid and caustie
alkalieus, .

The silica of diatoms has a true specific gravity about the same
as np&l, or .1 4o 2.2, Tndividual tests are extremely porous, however, sc
the aprarert denaity of seclid dried diatomaceous earth ranges from O.0 =
0,5, and the aprarent depsity of Ynoge, powdered material is between 0,12
and 0.7,

Trom the physical and chemical properties, it is apparent that
the distineuishing characteristiecs of a material eonsisting largely of
diatam tests are high prrosity, low apparent derzity, chemical inertness,
and stabiiity over a wide range of temperatures, Tt is suitatle, trere=
fore, fnr use as a Tilter media, filler, and as an insulative ard building
material. Minor amcunts of diatomaceous 2zrth are alsc uzed in the
chemiecal, abrasives, fertiliser, and many other industries,

The diatcmacecus earth in this doposit would probably be suitabla

for use as ar insulator snd constructiom material, but is not sufficiently

pure for mnst of the other uses enrumerated above,

12



C For addi tiomal information on the uses and processing of diatamaceous
earth the reader is referred to the following publications:

Bowles, Oliver, 1943, Industrial Insulation with Mineral
Products: U. S. Bur. Mines Inf. Circ, 7263, December.

Eardley-wilmot, V. L., 1928, Diatomite, its occurrence,
preparation, and uses: Canada Dept. of Mines, Mines Branch,
Nnoe 691.

Friberg, ®. R., 1953, Woodfibre diatomite concrete: Univ.of Idaho
Coll. Ag‘. Ext., Bull,. 179, Octobear.,

Mielenz, R. C., 1950, Materials for poszzolan: U. S, Bur. Recl.
Repte. No. Pet.~908, June.

The diatomaceous earth could be readily excavated by employing
bulldozers, power shovels or scrapers. Only a thin mat of vegetation
mst be removed to expose the deposit. Quarrying operations wouid
probably be hampered during the winter by sub-freezing temperatures
and snowfall, The material could be loaded directly on barges at the
beach during periodsof favorable tides and weather, or could be trucked
to Kenai where docking facilities are available,

A nd.nimm; calculated volume of diatomaceous earth in this deposit,
based on the exposed section along the sea cliff and on the auger holes,
ig 210,000 cubic yards., Using the average apparent specific gravity of
0., the s01id dried material weighs 25 pounds per cubic foot, or.0.337
ton per cubic yard, The minirmum calculated reserves based on these
figures would be approximately 70,000 tons of solid dried diatamaceous

earth.
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